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HAVING  mentioned  to  Sir 
William  Hamilton  the 
general  Defire  of  all  Lovers  of  Natu- 
ral Hiftory,  that  his  Letters  upon  the 
Subjeft  of  Volcanos  fhould  be  col- 
le<5ted  together  in  one  Volume,  par- 
ticularly for  the  Convenience  of  fuch 
as  may  have  an  Opportunity  of  vifit- 
ing  the  curious  Spots  defcribed  in 
them :  He  v^^as  not  only  pleafed  to 
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L  E  T  T  E  R    I. 

To  the  Right  Honourable  the  Earl  of  Morton, 
Prefident  of  the  Royal  Society. 

My    Lord,  Naples,   June  lo,   1766, 

AS  I  have  attended  particularly  to  the 
various  changes  of  Mount  Vefuvius, 
from  the  17th  of  November  1764,  the 
day  of  my  arrival  at  this  capital ;  I  flatter 
myfelf,  that  my  obfervations  will  not  be ' 
unacceptable  to  your  Lordfhip,  efpecially 
33  this  Volcano  has  lately  made  a  very 
confiderable  eruption.  I  Ihall  confine  xny- 
B  felf 
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iclt  merely  to  the  many  extraordinary  ap- 
pearances that  have  come  under  my  own 
infpeftion,  and  leave  their  explanation  to 
the  more  learned  in  Natural  Philofophy. 

During  the  firil  tv/elvemonth  of  my 
being  here,  I  did  not  perceive  any  re- 
markable alteration  in  the  mountain  •,  but 
I  obferved,  the  fmoke  from  the  Volcano 
Was  much  more  confiderable  in  bad  wea- 
ther than  when  it  was  fair  [a]  ;  and  I  of- 
ten heard  (even  at  Naples,  fix  miles  from 
Vefuvius)  in  bad  weather,  the  inward  ex- 

[a^  Having  refletled  iince  upon  this  circumftance, 
I  rather  believe  that  the  weight  of  the  atmofphere  in 
bad  weather,    preventing  the  free   diffipation  of  the 
fmoke,  and  collciSdng  it  over  the  crater,  gives  it  the  ap- 
pearance of  beiog  more  confiderable;  whereas  in  fine.' 
weather  the  fmoke  is  difperfed  foon  after  its  emilTion. 
It  is,  however,  the  con:imon-received  opinion  at  Naples 
(and  from  my  own  obfervation  is,    I  believe,  well 
founded),   tliat  when  Vefuvius  grumbles,  bad  weather 
is  at  hand.     The  fea  of  the  Bay  of  Naples,  being  parti- 
cularly agitated,   and  fwelling  fome  hours  before  the 
arrival  of  a  florm,  may  very  probably  force  itfelf  into 
crevices,  leading  to  the  bowels  of  the  Volcano,  and,  by 
caufing  a  new  fermentation,  produce  thofe  explofions 
and  grumblings. 

plofions 
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plofions  of  the  mountain.  When  I  have 
been  at  the  top  of  Mount  Vefuvius  in 
fair  weather,  I  have  fometimes  found  fo 
little  fmoke,  that  I  have  been  able  to  fee 
far  down  the  mouth  of  the  Volcano ;  the 
fides  of  which  were  incrufted  with  falts 
and  mineral  of  various  colors,  white, 
green,  deep  and  pale  yellow.  The  fmoke 
that  iffued  from  the  mouth  of  the  Volcano 
in  bad  weather  was  white,  very  moift, 
and  not  near  fo  oftenfive  as  the- fulphure- 
ous  ileams  from  various  cracks  on  the  fides 
of  the  mountain. 

Towards  the  month  of  September  lafl;-, 
I  perceived  the  fmoke  to  be  more  con- 
fiderable,  and  to  continue  even  in  fair  wea- 
ther-, and  in  Oftober  I  perceived  fome- 
times a  puff  of  black  fmoke  Ihoot  up  a 
confiderable  height  in  the  midll  of  the 
white,  which  fymptom  of  an  approaching 
eruption  grew  more  frequent  daily  j  and 
foon  after,  thefe  puffs  of  fmoke  appeared 
in  the  night  tinged  like  clouds  with  th^ 
fett.ing  fun. 

3  2  Aho\\t 
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^  About  the  beginning  of  November,  I 
went  up  the  mountain  :  it  was  then  co- 
vered with  fnow  ;  and  I  perceived  a  little 
hillock  of  fulphiir  had  been  thrown  up, 
iince  my  laft  vifit  there,  within  about 
forty  yards  of  the  mouth  of  the  Volcano  ; 
it  was  near  fix  feet  high,  and  a  light  blue 
flame  iffued  conftantly  from  its  top.  As 
I  was  examining  this  phenomenon,  I  heard 
a  violent  report  -,  and  faw  a  column  of 
black  fm.oke,  followed  by  a  reddifli  flame, 
flioot  up  with  violence  from  the  mouth 
of  the  Volcano  x,  and  prefently  fell  a 
fliower  of  fl:ones,  one  of  which,  falling  near 
me,  made  me  retire  with  fome  precipi- 
tation, and  alfo  rendered  me  more  cautious 
of  approaching  too  near,  in  my  fubfequcnt 
journies  to  Vefuvius. 

From  November  to  the  28  th  of  March, 
the  date  of  the  beginning  of  this  eruption, 
the  fmoke  increafed,  and  was  mixed  with 
afhes,  which  fell,  and  did  great  damage 
to  the  vineyards  in  the  neighbourhood  of 

th§ 
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the  mountain  [I?].  A  few  days  before  the 
eruption  I  faw  (what  Pliny  the  younger 
mentions  having  feen,  before  that  eruption 
of  Vefuvius  which  proved  fatal  to  his  un- 
cle) the  black  fmoke  take  the  form  of  a 
pine-tree.  The  fmoke,  that  appeared  black 
in  the  day-time,  for  near  two  months  before 
the  eruption,  had  the  appearance  of  flame 
in  the  night. 

On  Good  Friday,  the  28th  of  March, 
at  7  o'clock  at  night,  the  lava  began  to 
boil  over  the  mouth  of  the  Volcano, '  at 
firft  in  one  fcream  -,  and  foon  after,  divid- 
ing itfelf  into  two,  it  took  its  courfe  to- 
wards Portici.  It  was  preceded  by  a  vio- 
lent explofion,  which  caufed  a  partial  earth- 
quake in  the  neighbourhood  of  the  moun- 
tain ;  and  a  Ihower  of  red  Kol  ftones  and 

[<5]  Thefe  afhes  deftroy  the  leaves  and  fruit,  and  are 
greatly  detrimental  to  vegetation  for  a  year  or  two  ;  but 
are  certainly  of  great  fervice  to  the  land  in  general,  and 
are  among  the  principal  caufes  of  that  very  great  fer- 
tility which  is  remarkable  in  the  neighbourhood  of 
Volcano's, 

B  3  cinders 
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cinders  were  thrown  up  to  a  confiderable 
height.  Immediately  upon  fight  of  the 
lava,  I  left  Naples,  with  a  party  of  my 
countrymen,  whom  I  found  as  impatient 
as  myfclf  to  fatisfy  their  curiofity  in  exa- 
mining fo  curious  an  operation  of  nature. 
I  pafTed  the  whole  night  upon  the  moun- 
tain ;  and  obferved  that,  though  the  red 
hot  Hones  were  thrown  up  in  much  greater 
number  and  to  a  more  confiderable  lieight 
than  before  the  appearance  of  the  lava,  yet 
the  report  was  much  lefs  confiderable  than 
fome  days  before  the  eruption.  The  lava 
ran  near  a  mile  in  an  hour's  time,  when  the 
two  branches  joined  in  a  hollow  on  the  fide 
of  the  mountain,  without  proceeding  far- 
ther. I  approached  the  mouth  of  the  Vol- 
cano, as  near  as  I  could  with  prudence  •, 
the  lava  had  the  appearance  of  a  river  of 
red  hot  and  liquid  metal,  fuch  as  we  fee  in 
the  glafs-houfes,  on  which  were  large  float- 
ing cinders,  half  lighted,  and  rolling  one 
over  another  with  great  precipitation  down 
the  fide  of  the  mountain,  forming  a  moft 

beautiful 
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beautiful  and  uncommon  cafcade  ♦,  the  co- 
lor of  the  fire  was  much  paler  and  more 
bright  the  firft  night  than  the  fubfequent 
nights,  when  it  became  of  a  deep  red,  pro- 
bably owing  to  its  having  been  more  im- 
pregnated v/ith  fulphur  at  firft  than  af- 
terwards. In  the  day-time,  unlefs  you  are 
quite  clofe,  the  lava  has  no  appearance  of 
fire ;  but  a  thick  white  fmoke  marks  its 
courfe. 

The  29th,  the  mountain  was  very  quiet, 
and  the  lava  did  not  continue.  The  30th, 
it  began  to  flow  again  in  the  fame  di- 
rection, whilft  the  mouth  of  the  Volcano 
threw  up  every  minute  a  girandole  of  red 
hot  ftones,  to  an  immenfe  height.  The 
31ft,  I  palTed  the  night  upon  the  moun- 
tain :  the  lava  w^as  not  fo  confiderable  as 
the  firft  night ;  but  the  red  hot  ftones  were 
perfectly  tranfparent,  fome  of  which,  I 
dare  fay  of  a  ton  weight,  mounted  at  Icaft 
two  hundred  fett  perpendicular,  and  fell 
in,  or  near,  the  mouth  of  a  little  moun- 
tain, that  was  now  formed  by  the  quantity 
B  4  of 
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of  afhes  and  ftones,  within  the  great  month 
of  the  Volcano,  and  which  made  the  ap- 
proach much  fafer  than  it  had  been  fome 
days  before,  when  the  mouth  was  near 
half  a  mile  in  circumference,  and  the  ftones 
took  every  direction.  Mr.  Hervey,  bro- 
ther to  the  Earl  of  Briftol,  was  very  much 
wounded  in  the  arm  fome  days  before  the 
eruption,  having  approached  too  near  •,  and 
two  Rno-lifh  gentlemen  with  him  were  alfo 

D  D 

hurt.  It  is  impoflible  to  defcribe  the  beau- 
tiful appearance  of  thefe  girandoles  of  red 
hot  ftones,  far  furpaffing  the  moft  aftonifli- 
ing  artificial  fire-work. 

From  the  31ft  of  March  to  the  9th  of 
April,  the  lava  continued  on  the  fame 
fide  of  the  mountain,  in  two,  three,  and 
fometimes  four  branches,  without  defcend- 
ing  much  lower  than  the  firft  night.  I 
remarked  a  kind  of  intermiflion  in  the  fe- 
ver of  the  mountain  [f],  which  feemed  to 

return 

[f  ]  In  the  fubfequent  eruptions  of  Vefuvius,  I  have 
conftantly  remarked  foniething  of  tlie  fame  nature,  as 

appears 
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return  with  violence  revery  other  -  highc 
On  the  loth  of -ATDril,  at  night,  the  lava 
difappeared  on  the  fide  of  the  mountain 
towards  Naples,  and  broke  out  with  mucli 
rnore  violence  on  the  fide  next  the  Torre 
dell'.  Anmnciata. 

I  pafTed  the  whole  day  and  the  night 
of  the  tv/elfth  upon  the  mountain,  and  fol- 
lowed the  courfe  of  the  lava  to  its  very 
fource  :  it  burlt  out  of  the  fide  of  the 
mountain,  within  about  half  a  mile  of  the 
mouth  of  the  Volcano,  like  a  torrent,  at- 
tended with  violent  explofions,  which  threw 
up  inflamed  matter  to  a  eonfiderable 
height,  the  adjacent  ground  quivering  like 

appears  m  my  account  of  the  great  eruption  of  1767. 
I  .have  found  the  fame  remark  in  many  accounts  of 
former  eruptions  of  Vefuvius  :  in  the  very  curious  one 
of  the  formation  of  a  new  mountain  near  Puzzole,  ia 
1538,  (asmaybefeeninmyletter  toDr. Maty,  Oft.  16, 
1770*,)  the  fame  obfervation  is  made.  This  phenome- 
non is  well  worthy  of  a  curious  inquiry,  whieh  might 
give  fome  light  into  the  theory  of  the  earth,  of  which, 
I  believe,  we  are  very  ignorant. 

*  See  p.  103.  of  this  coUeftion, 

I  the 
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the  timbers  of  a  water-mill  -,  the  heat  of 
the  lava  was  fo  great,  as  not  to  fuffer  me 
to  approach  nearer  than  within  ten  feet 
of  the  flream,  and  of  fuch  a  confiftency 
(though  it  appeared  liquid  as  water)  as 
almoft  to  refill  the  impreflion  of  a  long 
flick,  with  which  I  made  the  experiment  ; 
large  ilones  thrown  on  it  with  all  my 
force  did  not  fmk,  but,  making  a  flight 
impreflion,  floated  on  the  furface,  and 
were  carried  out  of  fight  in  a  fliort  time  ; 
for,  notwithfl:anding  the  confifliency  of  the 
lava,  it  ran  with  amazing  velocity  -,  I  am 
fure,  the  firfl  mile  with  a  rapidity  equal 
to  that  of  the  river  Severn,  at  the  palTage 
near  Brifliol.  The  fl:ream  at  its  fource 
was  about  ten  feet  wide,  but  foon  extend- 
ed itfelf,  and  divided  into  three  branches  ; 
fo  that  thefe  rivers  of  fire,  communicating 
their  heat  to  the  cinders  of  former  lavas, 
between  one  branch  and  the  other,  had 
the  appearance  at  night  of  a  continued 
fheet  of  fire,  four  miles  in  length,  and  in 
fom.e    parts  near  two  in  breadth.     Your 

Lordfhip 
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Lordfhip  may  imagine  the  glorious  ap- 
pearance of  this  uncommon  icene,  fuch  as 
pafles  all  defcription. 

The  lava,  after  having  run  pure  for 
about  a  hundred  yards,  began  to  colJeiS: 
cinders,  Hones,  &c. ;  and  a  fcum  was  form- 
ed on  its  furface,  which  in  the  day-time 
had  the  appearance  of  the  river  Thames, 
as  I  have  feen  it  after  a  hard  froit  znd 
great  fall  'of  fnow,  when  beginning  to 
thaw,  carrying  down  vail  mafies  of  fnow 
and  ice.  In  two  places  the  liquid  lava 
totally  difappeared,  and  ran  in  a  fubter- 
raneous  pafTage  for  fome  paces ;  then  came 
out  again  pure,  having  left  the  fcum  be- 
hind. In  this  manner  it  advanced  to  the 
cultivated  parts  of  the  mountain ;  and  I 
faw  it,  the  fam^e  night  of  the  12  th,  un- 
mercifully deftroy  a  poor  man's  vineyard, 
and  furround  his  cottage,  notwithftanding 
the  oppolition  of  many  images  of  St. 
Januarius,  that  were  placed  upon  the  cot- 
tage, and  tied  to  almoft  every  vine.  The 
lava,  at  the  farthell  extremity  from  its 
fource,  did  not  appear  liquid,  but  like  a 
I  heap 
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heap  of  red  hot  coals,  forming  a  wall  In 
fome  places  ten  or  twelve  feet  high,  which 
rolling  from  the  top  foon  formed  another 
wall,  and  fo  on,  advancing  flowly,  not 
more  than  about  thirty  feet  in  an  hour  [d]. 

The 

[d]  I  am  convinced,  that  it  might  be  very  praftica- 
ble  to  divert  the  courfe  of  a  lava  when  in  this  ftate,  by- 
preparing  a  new  bed  for  it,  as  is  pradtifed  with  rivers. 
I  was  mentioning  this  idea  at  Catania  in  Sicily,  when 
I  was  aflured,  that  it  had  been  done  with  fuccefs  dur- 
ing the  great  eruption  of  Etna,  in  1669  ;  that  the  lava 
was  direding  its  courfe  towards  the  walls  of  Catania, 
and  advancing  flowly  like  the  abovementioned,  when 
tliey  prepared  a  channel  for  it  round  the  walls  of  the 
town,  and  turned  it  into  the  fea  ;  that  a  fucceffion  of 
men,  covered  with  flaeep-fkins  wetted,  were  employed 
to  cut  through  the  tough  flanks  of  the  lava,  till  they 
made  a  paffage  for  that  in  the  centre  (which  was  in 
perfeft  fulion)  to  difgorge  itfelf  into  the  channel  pre- 
pared for  it.  A  book  I  have  fince  met  with  gives  the 
fame  account  of  this  curious  operation  ;  it  is  intituled. 
Relatione  del  nm--vo  incendio  fatto  da  Mongibello  1669. 
MeJJina,  Giufeppc  Bifagni,  1670.  His  Sicilian  Majelly's 
palace  at  Portici,  and  the  valuable  collection  of  antiqui- 
ties that  have  been  recovered  from  beneath  the  deflruc- 
ti\-e  lava's  of  Vefuvius,  are  in  imminent  danger  of  being 
©vcrwhelmed  again  by  the  next  that  fliall  take  its  courfe 

that 
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The  month  of  the  Volcano  has  not 
thrown  up  any  large  ftones  fince  the  fe- 
cond  eruption  of  lava  on  the  loth  of 
April  •,  but  has  thrown  \ip  quantities  of 
fmall  allies  and  pumice  ftones,  that  have 
greatly  damaged  the  neighbouring  vine- 
yards. I  have  been  feveral  times  at  the 
mountain  fmce  the  12th  ;  but,  as  the  erup- 
tion was  in  its  greateft  vigour  at  that 
time,  I  have  ventured  to  dwell  on,  and  I 
fear  tire  your  Lordlhip  with,  the  obferva- 
tions  of  that  day. 

In  my  laft  vifit  to  Mount  Vefuvius,  the 
3d  of  June,  I  ftill  found  that  the  lava 
continued  >  but  the  rivers  were  become  ri- 
vulets, and  had  loft  much  of  their  rapi- 
dity. The  quantity  of  matter  thrown  out 
by  this  eruption  is  greater  than  that  of 
the  laft  in  the  year   1760  ;    but  the  da- 

that  way  ;  whereas,  by  taking  a  level,  cutting  away 
and  raifing  ground,  as  occafion  might  require,  the  palace 
^nd  mufeum  would,  in  all  probability,  beinfured,  at 
leaft  againft  one  eruption ;  and,  indeed,  I  once  took  the 
liberty  of  communicating  this  idea  to  the  King  of 
Kaples,  who  feemed  to  approve  of  it. 

mage 
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mage  to  the  cultivated  lands  is  not  fo  con- 
fiderable,  owing  to  its  having  fpread  it- 
feif  much  more,  and  its  fource  being  at 
leaft  three  miles  higher  up.  This  erup- 
tion feems  nov/  to  have  exhaufted  itfeif ; 
and  I  expect  in  a  few  days  to  fee  Vefuvius 
reftored  to  its  former  tranquiliity. 

Mount  Etna  in  Sicily  broke  out  the  27th 
of  April  •,  and  made  a  lava,  in  two  bran- 
ches, at  leafl  fix  miles  in  length,  and  a 
mile  in  breadtli  •,  and,  according  to  the  de- 
fcription  given  m_e  by  Mr.  V/iibraham, 
(who  was  there,  after  having  feen  with  me 
part  of  the  eruption  of  Mount  Vefuvius) 
refembles  it  in  every  refpecl,  except  that 
Mount  Etna,  at  the  place  from  whence 
the  lava  flov/ed  (which  was  twelve  miles 
from  the  mouth  of  the  Volcano),  threw 
up  a  fountain  of  liquid  inflamed  matter 
to  a  confiderable  height  ;  v/hich,  I  am 
told.  Mount  Vefuvius  has  done  in  former 
eruptions. 

I  beg  pardon  for  having  taken  up  fo 
^luch  of  your  time  •,  and  yet  I  flatter  my^ 
felf^   tliat  my  defcription,   which  I  alTure 

your 
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your  Lordlhip  is  not  exaggerated,  will 
have  afforded  you  fome  amufement.  I 
have  the  honour  to  be. 

My  Lord, 
Your  Lordfhip's 
Moft    obedient 
and  moft  humble  fervant, 
William  Hamilton. 


Naples,  February  3,  1767, 

SINCE  the  account  of  the  eruption  of 
Mount  Vefuvius,  which  I  had  the  honour 
of  giving  to  your  Lordfhip,  in  my  letter 
of  the  loth  of  June  laft-,  I  have  only  to  add, 
that  the  lava  continued  till  about  the  end 
of  November,  without  doing  any  great 
damage,  having  taken  its  courfe  over  an- 

tient 
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tient  Was.  Since  the  GeiT^tion  of  'thk' 
eruption,  I  -  have- examine^  the  crater,  arid 
the  crack  on  the  fide  of  the  mountain  to- 
wards Torre  deir  j^nmmdata,  about  a  hundred 
yards  from  the  crater  from  whence  this  lava 
iffued  :  and  I  ,found  therein  ibme  very 
curious  falts  ;ind  fulphurs  •,  a  ?pec!mc;i  of 
each  fort  T  halve  put. into  bottles  myfelf, 
e-^^en  uppn  the  mountain,  that  they  might 
not  lofe  any  of  their  force,  and  have  fent 
f.Iicm  iti  2l  box  directed  to  your  Lord- 
ilijp,  as  you  will  fee  by  the  bill  of  lad- 
ing :  I  am  fure,  you  will  have  a  pleafure 
in  feeing  tli^m  analyzed  [e].  I  have  alfo 
packed  in  the  fame  box  fome  lava,  and  cin- 
ders, of  the  laft  eruption  •,  there  is  one  piece 
in  particular  very  curious,  having  the  exact 
appearance  of  a  cable  petrified.  I  Ihall 
be  very  happy  if  thefe  trifles   Hiould  af- 

[c]  The  late  Lord  Morton  was  pleafed  to  give  thefe 
fpecimens  toDr.  Morris,  who  has  made  feveral  chemical 
eixperiments  on  them,  the  refult  of  which  will  be  com-. 
rauuicated  to  the  Royal  Society, 

ford 
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ford  your  Lordflifp  a  moment's  amufe* 
ment. 

It  is  very  extraordinary,  that  I  cannot 
find,  that  any  chemift  here  has  ever  been 
at  the  trouble  of  analyzing  the  produ(5tions 
of  Vefuvius. 

The  deep  yellow,  or  orange-color  falts, 
of  which  there  are  two  bottles,  I  fetched 
out  of  the  very  crater  of  the  mountain,  in 
a  crevice  that  was  indeed  very  hot.  It 
feems  to  me  to  be  powerful,  as  it  turns 
filver  black  in  an  inftant,  but  has  no  effett 
upon  gold.  If  your  Lordlhip  pleafes,  I 
will  fend  you  by  another  opportunity  fpeci- 
mens  of  the  fulphurs  and  falts  of  the 
Solfa  terra,  which  feem  to  be  very  different 
from  thefe. 

Within  thefe  three  days,  the  fire  has. ap- 
peared again  on  the  top  of  Vefuvius,  and 
earthquakes  have  been  felt  in  the  neigh- 
bourhood of  the  mountain.  I  was  there 
on  Saturday  with  my  nephew  Lord  Gre- 
ville  •,  we  heard  moil  dreadful  inward 
grumblings,  rattling  of  ftones,  and  hifBng ; 
C  and 
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and  were  obliged  to  leave  the  erater  Very 
foon,  on  account  of  the  emiflion  of  ftones. 
The  black  fmoak  arofe,  as  before  the  laft 
eruption  •,  and  I  faw  every  fymptom  of  a 
new  eruption,  of  which  I  Ihall  not  fail  tQ 
give  your  Lordfhip  an  exa6t  account. 


LET- 
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LETTER    II. 

To  the  Right  Honourable  the  Earl  of  Morton", 
Prefidept  of  the  Royal  Society. 

My  Lord,  Naples,  December  29,  1767. 

THE  favourable  reception,  which  my 
account  of  laft  year's  eruption  of 
Mount  Vefuvius  met  with  from  your 
Lordfhip;  the  approbation  which  the  Royal 
Society  was  pleafed  to  fhew,  by  having 
ordered  the  fame  to  be  printed  in  their  Phi- 
lofophical  Tranfadlions ;  and  your  Lord- 
ihip's  commands,  in  your  letter  of  the  3d 
inllant  •,  encourage  me  to  trouble  you  with 
a  plain  narrative  of  what  came  imme- 
diately under  my  obfervation,  during  the 
late  violent  eruption,  which  began  Odober 
19,  1767,  and  is  reckoned  to  be  the 
twenty-feventh  fmce  that,  which,  in  the 
C  2  ♦    time 
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time  of  Titus,  deilroyed  Herculaneiim  and 
Pompfcii. 

The  eruption  of  1766  continued  in  fome 
degree  till  the  loth  of  December,  about 
nine  months  in  all  [/]  •,  yet  in  that  fpace 
of  time  the  mountain  did  not  caft  up  a 
third  of  the  quantity  of  lava,  which  it  dif- 
gorged  in  only  feven  days,  the  term  of 
this  laft  eruption.  On  the  15th  of  De- 
cember, lafl  year,  within  the  ancient  crater 
pf   Mount  Vefuvius,     and   about  twenty 

[/"]  From  what  I  have  feen  and  read  of  eruptions 
of  Vefuvius  and  Etna,  I  am  convinced  that  Volcano's 
lie  dormant  for  feveral  years,  nay  even  for  centuries, 
as  probably  was  the  cafe  of  Vefuvius  before  its  erup-^ 
tion  in  the  reign  of  Titus,  and  certainly  was  fo  before 
that  of  the  year  163 1.  When  I  arrived  at  Naples  in 
1764,  Vefuvius  was  quiet,  very  feldom  fmoak  was 
vifible  on  its  top  ;  in  the  year  1766,  it  feemed  to  take 
fire,  and  has  never  fince  been  three  months  without 
either  throwing  up.  red  hot  ftones,  or  difgorging  ftreams 
of  lava,  nor  Has  its  crater  been  ever  free  from  fmoak. 
At  Naples,  when  a  lava  appears,  and  not  till  then,  it  is 
ftyled  an  eruption  ;  whereas  I  look  upon  the  five  no- 
minal eruptions  I  have  been  witnefs  to,  from  March 
J 766  to  May  1 77 1,  as,  in  effeft,  but  one  continued 
Pfuption, 

feet 
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feet  deep,  there  was  a  cruft,  which  form- 
ed a  plain,  not  unlike  the  Solfa  terra  in 
miniature  •,  in  the  midft  of  this  plain  was 
a  little  mountain,  whofe  top  did  not  rife 
fo  high  as  the  rim  of  the  ancient  crater. 
I  went  into  this  plain,  and  up  the  little 
mountain,  which  was  perforated,  and  ferved 
as  the  principal  chimney  to  the  Volcano  : 
when  I  threw  down  large  flones,  I  could 
hear  that  they  met  with  many  obftruftions 
in  their  way,  and  could  count  a  hundred 
moderately  before  they  reached  the  bottom. 
Vefuvius  was  quiet  till  March  1767, 
when  it  began  to  throw  up  flones  from 
time  to  time  y  in  April,  the  throws  were 
more  frequent,  and  at  night  fire  was  vifi- 
ble  on  the  top  of  the  mountain',  or,  more 
properly  fpeaking,  the  fmoak,  which  hung 
over  the  crater,  was  tinged  by  the  re- 
flexion of  the  fire  within  the  Volcano. 
Thefe  repeated  throws  of  cinders,  aflies, 
and  pumice  flones,  increafed  the  little 
mountain  fo  much,  that  in  May  its  top 
was  vifible  above  the  rim  of  the  ancien.t 
C  3  crater. 
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■crater.  The  7th  of  Augufc,  there  ifiiTed 
a  fmall  ftream  of  lava,  from  a  breach  in 
the  fide  of  this  little  mountain,  which  gra- 
dually filled  the  valley  between  it  and  the 
ancient  crater;  fo  thit,.  the  12th  of  Sep- 
tember, the  lava  overflowed  the  ancient 
crater,  and  took  its  courfe  down  the  fides 
of  the  great  mountain  ;  by  this  time,  the 
throws  were  much  more  frequent,  and  the 
red  hot  ftones  went  fo  high  as  to  take  up 
ten  feconds  in  their  fall.  Padre  Torre,  a 
great  obferver  of  Mount  Vefuvius,  fays 
they  went  up  above  a  thoufand  feet. 

The  1 5th  of  October,  the  height  of  the 
little  mountain  (formed  in  about  eight 
months)  was  meafured  by  Don  Andrea 
Pigonati,  a  very  ingenious  young  man,,  in 
his  Sicilian  Majefty's  fervice,  who  alTured 
me  that  its  height  was  185  French  feet. 

From  my  villa,  fituated  between  Iler- 
culaneum  and  Pompeii,  near  the  convent 
of  the  Calmaldolefe  (marked  7  in  Plate  I.) 
I  had  watched  the  growins;  of  this  little 
mountain  -,  and,  by  taking  drawings  of  it 

frpm 
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from  time  to  time,  I  could  perceive  its 
increafe  moft  minutely.  I  make  no  doubt 
but  that  the  whole  of  Mount  Vefuvius  has 
been  formed  in  the  fame  manner ;  and  as 
thefe  obfervations  feem  to  me  to  account 
for  the  various  irregular  ftrata,  which  are 
met  with  in  the  neighbourhood  of  Vol- 
canos,  I  have  ventured  to  inclofe,  for  your 
Lordfhip's  infpe£lion,  a  copy  of  the  above- 
mentioned  drawings.     (Plate  III.) 

The  lava  continued  to  run  over  the 
ancient  crater  in  fmall  ftreams,  fometimes 
on  one  fide,  and  fometimes  on  another, 
till  the  1 8th  of  Odlober,  when  I  took  par- 
ticular notice  that  there  was  not  the  leafl 
lava  to  be  feen  -,  owing,  I  imagine,  to  its 
being  employed  in  forcing  its  way  tov/ards 
the  place  where  it  burft  out  the  following 
day.  As  I  had,  contrary  to  the  opinion 
of  mpft  people  here,  foretold  the  approach- 
ing   eruption  [^],     and    had   obferved   a 

[^]  It  is  certain,  that,  by  conftant  attention  to  the 

fmoak  that  iffucs  from  the  crater,  a  very  good  guefs 

may  be  given  as  to  the  degree  of  fermentation  within 

C  4  great 
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great  fermentation  in  the  mountain  after 
the  heavy  rains  which  fell  the  13th  and 
14th  of  Oftober  -,  I  v/as  not  furprized,  on 
tlie  19th  following,  at  feven  of  the  clock 
in  the  morning,  to  perceive  from  my  villa 
every  fymptom  of  the  eruption  being  juft 
ut  hand.  From  the  top  of  the  little 
'mountain  ifiued  a  thick  black  fmoak,  fo 
•thick  that  it  feemed  to  have  difficulty  in 
forcing  its  way  out  •,  cloud  after  cloud 
mounted  with  a  hafty  fpiral  motion,  and 
every  minute  a  volley  of  great  Hones  were 
Ihot  up  to  an  immenfe  height  in  the  midft 
of  thefe   clouds  ;   by  degrees,   the  fmoak 

the  Volcano.  By  this  alone  I  foretold  *  the  two  laft 
eruptions,  and,  by  another-  very  fimple  obfervation,  I 
pointed  out,  feme  time  before,  the  very  fpot  from 
whence  the  lava  has  iflued.  When  the  cone  of  Vefu- 
vius  was  covered  with  fnow,  I  had  remarked  a  fpot  on 
which  it  would  not  lie  :  concluding  very  naturally  that 
this  was  the  weakefl  part  of  the  cone,  and  that  the  heat 
from  within  prevented  the  fnow  from  lying  ;  it  was  as 
natural  to  imagine  that  the  lava,  feeking  a  vent,  would 
force  this  pafTage  fooner  than  another  ;  and  fo  indeed 
iL  came  to  pafs. 

*  See  Letter  I.  p.  iS. 

took 
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rook  the  exa€l  Ihape  of  a  huge  pine-tree, 
fuch  as  Pliny  the  younger  defcribed  in 
his  letter  to  Tacitus,  where  he  gives  an 
account  of  the  fatal  eruption  in  which  his 
uncle  periilied  [h].  This  column  of  black 
fmoak,  after  having  mounted  an  extra- 
ordinary height,  bent  with  the  wind  to- 
wards Caprea,  and  aftually  reached  over 
that  ifland,  which  is  not  lefs  than  twent}^- 
eight  miles  from  Vefuvius. 

I  warned  my  family,  not  to  be  alarmed, 
as  I  expelled  there  would  be  an  earth- 
quake at  the  moment  of  the  lava's  burft- 
ing  out ;  but  before  eight  of  the  clock 
in  the  morning  I  perceived  that  the  moun- 

[^]  Thefe  are  his  words  :  "  Nubes  (incertum  prccul 
"  intuentibus  ex  quo  monte  Vefuvium  fiufl'e  poftea 
"  cognitum  eft)  oriebatur,  cujus  fimilitudinem  8c  for- 
**  mam,  non  alia  magis  arbor,  quam  pinus  expreiTerit. 
'*  Nam  longiffimo  veluti  trunco  elata  in  altum,  qui- 
* '  bufdam  ramis  diffundebatur,  credo  quia  recenti  fpiritu 
"  eveda,  dein  fenefcente  eo  dellituta,  aut  etiam  pondere 
••  Tuo  vifta,  in  latitudinem  evanefcebai: :  Candida  inter- 
"  dum,  interdum  fordiua  Sc  maculofa,  prout  ten-am 
*'  cineremve  fuilulcrat."     Plin.  lib.  vi.  ep.  i6. 

tain 
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tain  had  opened  a  mouth,   without  nolle, 
about  a  hundred  yards  lower  than  the  an-» 
cient  crater,  on  the  fide  towards  the  Monte 
di   Somma ;  and  I  plainly  perceived,  by  a 
white    fmoak,    which  always  accompanies 
the  lava,  that  it  had  forced  its  way  out : 
as  foon  as  it  had  vent,  the  fmoak  no  lon- 
ger   came  out  with    that    violence   from 
the  top.     As   I  imagined  that  there  would 
be  no  danger  in  approaching  the  moun- 
tain when  the  lava  had  vent,    I  went  up 
immediately,  accompanied  by  one  peafant 
'    only.  I  pafied  the  hermitage  (3.  in  Plate  I.), 
and  proceeded  as  far  as  the  fpot   mark- 
ed (x),   iri  the  valley  between  the  moun-. 
tain    of    Somma    and  that  of   Vefuvius, 
which  is  called  Atrio  di  Cavallo.      I  was 
mal<Ling    m.y  obfervations  upon   the  lava, 
which    had    already,    from   the  fpot  (E) 
where  it  firft  broke  out,  reached  the  valley  ; 
when,  on  a  fudden,   about  noon,  I  heard  a 
violent  noife  within  the  mountain,  and  at 
the  fpot  (C),  about  a  quarter  of  a  mile  off 
the  place  where  I  flood,  the  mountain  fplit ; 

and, 
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find,  with  much  noife,  frOm  this  new  mouth, 
a  fountain  of  liquid  fire  ihot  up  many  feet 
Kigh,  and  then,  like  a  torrent,  rolled  on 
-diretlly  towards  us.  The  earth  Ihook,  at 
the  fame  time  that  a  volley  of  pumice 
ilones  fell  thick  upon  us.;  in  an  inftant^ 
clouds  of  black  fmoak  and  allies  caufed 
almofl  a  total  darknefs :  the  exolofions 
from  the  top  of  the  mountain  were  much 
louder  than  any  thunder  I  ever  heard,  and 
the  fmell  of  the  fulphur  was  very  offenfive. 
My  guidCj  alarmed,  took  to  his  heels  ^ 
and  I  muft  confefs,  that  I  was  not  at  my 
:eafe.  I  followed  clofe,  and  we  ran  near 
three  miles  without  Hopping  ;  as  the  earth 
continued  to  fhake  under  our  feet,  I  was 
apprehenfive  of  the  opening  of  a  frefii 
mouth,  which  might  have  cut  off  our  re- 
treat. I  alfo  feared  that  the  violent  ex- 
plofions  would  detach  fome  of  the  rocks 
off  the  mountain  of  Somma,  under  v/hicli 
we  were  obliged  to  pafs  •,  befides,  the  pu- 
mice-ftones,  falling  upon  us  like  hail,  were 
of  fuch  a  fize  as  to-  caufe  a  difagreeable 
7  fenfation 
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fenfation  upon  the  part  where  they  felh 
After  having  taken  breath,  as  the  earth 
ftill  trembled  greatly,  I  thought  it  moft 
prudent  to  leave  the  mountain,  and  re- 
turn to  my  villa  •,  where  I  found  my  fa- 
mily in  a  great  alarm,  at  the  continual  and 
violent  explofions  of  the  Volcano,  which 
fhook  our  houfe  to  its  very  foundation^ 
the  doors  and  v/indows  fwinging  upon 
their  hinges.  About  two  cf  the  clock  in 
the  afternoon  another  lava  forced  its  way 
out  of  the  fame  place  from  whence  came 
the  lava  laft  year,  at  the  fpot  marked  B 
(in  Plate  11.);  fo  that  the  conflagration  was 
foon  as  great  on  this  fide  of  the  moun- 
tain, as  on  the  other  which  I  had  juft  left. 

The  noife  and  fmell  of  fulphur  increa- 
fing,  v/e  removed  from  our  villa  to  Na- 
ples ;  and  I  thought  proper,  as  I  palTed 
by  Portici,  to  inform  the  Court  of  what 
I  had  feen  •,  and  humbly  offered  it  as  my 
opinion,  that  his  Sicilian  Majefty  Hiould 
leave  the  neighbourhood  of  the  threaten- 
ing mountain.     However,   the  Court  did 

not 
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not  leave  Portici  till  about  twelve  of  the 
clock,  when  the  lava  had  reached  as  far  as 
(4.  in  Plate  I.) — I  obferved,  in  my  way  to 
Naples,  which  was  in  lefs  than  two  hours 
after  I  had  left  the  mountain,  that  the  lava 
had  actually  covered  three  miles  of  the 
very  road  through  which  we  had  retreated. 
It  is  aftonifhing  that  it  lliould  have  run  fo 
fall  •,  as  I  have  fmce  feen,  that  the  river 
of  lava,  in  the  Atrio  di  Cavallo,  was  fixty 
and  feventy  feet  deep,  and  in  fome  places 
near  two  miles  broad.  When  his  Sicilian 
Majefty  quitted  Portici,  the  noife  was 
greatly  increafed  ;  and  the  concuffion  of  the 
air  from  the  explofions  was  fo  violent, 
that,  in  the  King's  palace,  doors  and  win- 
dows were  forced  open  •,  and  even  one 
door  there,  which  was  locked,  was  never- 
thelefs  burft  open.  At  Naples,  the  fame 
night,  many  windows  and  doors  flew  open  -, 
in  my  houfe,  v/hich  is  not  on  the  fide  of 
the  town  next  Vefuvius,  I  tried  the  ex- 
periment of  unbolting  my  windows  [/J, 
p]  The  windows  at  Naples  open  like  folding-doors. 
7  when 
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when  they  flew  wide  open  upon  every  ex* 
plofion  of  th.e  mountain.  Befides  thefe 
explofions,  which  were  very  frequent,  there 
was  a  continued  fubterraneous  and  violent 
rumbling  noife,  which  lafted  this  night 
about  five  hours.  I  have  imagined,  that 
this  .extraordinary  noife  might  be  owing 
to  the  lava  in  the  bowels  of  the  mountain 
having  met  with  a  depofition  of  rain  wa- 
ter ',  and  that  the  conflicl  between  the  fire 
and  the  water  may,  in  fom.e  meafure,  acr 
count  for  fo  extraordinary  a  crackling  and 
hilling  noife.  Padre  Torre,  who  has  wrote 
fo  much  and  fo  well  upon  the  fubjedt  of 
Mount  Vefuvius,  is  alfo  of  my  opinion, 
And  indeed  it  is  natural  to  ima2;ine,  that 
there  may  be  rain-water  lodged  in  many 
of  the  caverns  of  the  mountain ;  as,  in  the 
great  eruption  of  Mount  Vefuvius  in  1631, 
it  is  well  attefted,  that  feveral  towns, 
amoncr  which  Portici  and  Torre  del  Gre- 

O 

CO,  were  deftroyed,  by  a  torrent  of  boil- 
ing water  having  burft  out  of  the  moun- 
tain with  the  lava,  by  which  thoufands  of 

live^ 
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lives  were  loft.  About  four  years  ago. 
Mount  Etna  in  Sicily  threw  up  hot  water 
alfo,  during  an  eruption. 

The  confufion  at  Naples  this  night  can- 
not be  defcribed  •,  his  Sicilian  Majefty's 
hafty  retreat  from  Portici  added  to  the 
alarm-,  all  the  churches  were  opened  and 
filled  ;  the  ftreets  were  thronged  with  pro- 
ceflions  of  faints  :  but  I  fhall  avoid  enter- 
ing upon  a  defcription  of  the  various  cere- 
monies that  were  performed  in  this  capital, 
to  quell  the  fury  of  the  turbulent  moun- 
tain. 

Tuefday  the  20th,  it  was  impoffible  to 
judge  of  the  fituation  of  Vefuvius,  on  ac- 
count of  the  fmoak  and  afhes,  which  co- 
vered it  entirely,  and  fpread  over  Naples 
alfo,  the  fun  appearing  as  through  a  thick 
London  fog,  or  a  fmoaked  glafs  ;  fmall 
alhes  fell  all  this  day  at  Naples.  The 
lavas  on  both  fides  of  the  mountain  ran 
violently ;  but  there  was  little  or  no  noife 
till  about  nine  o'clock  at  night,  when  the 
fame    uncom.mon    rumbling  began  again. 

accom- 
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accompanied  with  explofions  as  before, 
which  lafted  about  four  hours :  it  feemed 
as  if  the  mountain  would  fplit  in  pieces  -, 
and,  indeed,  it  opened  this  night  ahnofl: 
from  the  fpot  E  to  C  (in  Plate  I.).  The 
annexed  plans  were  taken  upon  the  fpot 
at  this  time,  when  the  lavas  were  at  their 
height  j  and  I  do  not  think  them  exag- 
gerated. The  Parifian  barometer  was,  as 
yeflerday,  at  279,  and  Fahrenheit's  ther- 
mometer at  70  degrees ;  whereas,  for 
fome  days  preceding  the  eruption,  it  had 
been  at  6§  and  66.  During  the  confulion 
of  this  night,  the  prifoners  in  the  public 
jail  attempted  to  efcape,  having  wounded 
the  jailer  ;  but  were  prevented  by  the 
troops.  The  mob  alfo  fet  fire  to  the  Car- 
dinal Archbifhop's  gate,  becaufe  he  re- 
fufed  to  bring  out  the  relicks  of  Saint 
Januarius. 

Wednefday  21ft,  was  more  quiet  than 
the  preceding  days,  though  the  lavas  ran 
brifkly.  Portici  was  once  in  fome  dan- 
ger,   had    not    the    lava  taken  a  different 

courfe 
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courfe  when  it  was  only  a  mile  and  a  half 
from  it ;  towards  night,  the  lava  flackened. 
Thurfday  2 2d,  about  ten  of  the  clock  in 
the  morning,  the  fame  thundering  noife 
began  asain,  but  with  more  violence  than 
the  preceding  days  -,  the  oldeft  men  de- 
clared, they  had  never  heard  the  like  ;  and, 
indeed,  it  was  very  alarming  :  we  were  in 
expectation  every  momtnt  of  fome  dire  ca- 
lamity. The  alhes,  or  rather  fmall  cin- 
ders, fhowered  down  fo  faft,  that  the  peo- 
ple in  tke  ilreets  were  obliged  to  ufe  um- 
brellas, or  flap  their  hats ;  thefe  afhes  being 
very  offenfive  to  the  eyes.  The  tops  of 
the  houfes,  and  the  balconies,  were  covered 
above  an  inch  thick  with  thefe  cinders  [/c]. 

[k]  In  feveral  accounts  of  former  eruptions  of  Vefu- 
vius,  I  have  found  mention  of  the  afhes  falling  at  a 
much  greater  diftance  ;  that,  in  the  year  472  and  473, 
they  had  reached  Conftantinople  :  Dio  fays,  that  dur- 
ing the  eruption  of  Vefuvius  in  the  time  of  Titus — 
"  tantus  fuit  pulvis  ut  ab  eo  loco  in  Africam  et  Syriam 
f '  et^gyptum  penetraveHt."  A  book  printed  at  Lecce, 
In  the  kingdom  of  Naples,  in  MDCXxxii,and  intituled, 
Difcorfo  fopra  I'crigine  de  fuochi  gettati  dal  Monte  Feftcvio 

D  Ships 
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Ships  at  fea,  twenty  leagues  from  Naple?, 
were  alfo  covered  with  them,  to  the  great 

di  Gio  Francefco  Sorrata  Spinola  Galaieo,  fays,  that  the 
i6th  of  December,  1631,  the  very  day  of  the  great 
eruption  of  Vefuvius  (though  perfeftly  calm),  it  rained 
aflies  at  Lecce,  which  is  nine  days  journey  from  the 
mountain  :  that  the  day  was  darkened  by  them,  and 
that  they  covered  the  ground  three  inches  deep  ;  that 
alhes  of  a  different  quality  fell  at  Bari  the  fame  day  ; 
and  that  at  both  thefe  places  the  inhabitants  were  very 
greatly  alarmed,  not  being  able  to  conceive  the  oc- 
cafion  of  fuch  a  phaenoraenon,  Antonio  Bulifon,  in 
his  account  of  the  fame  eruption,  fays,  that  the  alhes 
fell,  and  lay  feveral  inches  deep  at  Ariano  in  Paglia  ; 
and  I  have  been  allured,  by  many  perfons  of  credit  at 
Naples,  that  they  have  been  fenfible  of  the  fall  of  afnes, 
during  an  eruption,  at  above  two  hundred  miles  dif- 
tance  from  Vefuvius.  The  Abbate  Giulio  Cefare  Bra- 
cini,  in  his  account  of  the  eruption  of  Vefuvius,  in 
1631,  fays,  that  the  height  of  the  column  of  fmoak 
and  afaes,  taken  from  Naples  by  a  quadrant,  was  up- 
.  wards  of  thirty  miles.  Though  fuch  uncertain  cal- 
culations demand  but  little  attention  ;  yet,  by  what  I 
have  feen,  1  am  convinced,  that  in  great  eruptions  the 
aihes  are  fent  up  to  fo  great  a  height  as  to  meet  with  ex- 
traordinary currents  of  air,  which  is  the  moft  probable 
way  of  accounting  for  their  having  been  carried  to  fo 
great  a  diftance  in  a  few  hours.  In  a  book,  intituled, 
Sahatoris  Varonis  Vefa-viani  incendii  Libri  tres  :  Neapoli, 

aftonifli- 
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aftonifhment  of  the  failors.  In  the  midit 
of  thefe  horrors,  the  mob,  growing  tuniul- 
tiious  and  impatient,  obliged  the  Cardinal 
to  bring  out  the  head  of  Saint  Januarius, 
and  go  with  it  in  proceflion  to  the  Ponte 
Maddalena,  at  the  extrem.ity  of  Naples, 
towards  Vefuvius ;  and  it  is  well  attefted 
here,  that  the  eruption  ceafed  the  momerlt 
the  Saint  came  in  fight  of  the  mountain  -, 
it  is  true,  the  noife  ceafed  about  that  time, 
after  having  lalled  five  hours,  as  it  had  done 
the  preceding  days. 

Friday  23d,  the  lavas  flill  ran,  and  the 
jnountain  continued  to  throv/  up  quantities 
of  ftones  from  its  crater ;  there  was  no 
noife  heard  at  Naples  this  day,  and  but 
little  alhes  fell  there. 

MDcxxxiv.  I  found  a  very  poetical  defcriptlon  of  the 
alhes  that  lay  in  the  neighbourhood  of  Vefuvius,  after 
the  eruption  of  163 1,  in  depth,  from  twenty  to  a  hun- 
dred palms  :  "  Quare,"  fays  this  author,  "  multi  patrio 
•'  in  folo  requirunt  patriam,  et  vix  ibifecreduntvivere 
*'  ubi  certo  fciant  fefs  natos,  adeo  totam  loci  fpeciem 
*'  tempellas  vertit." 

D  2  Saturday 
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Saturday  24th,  the  lava  ceafed  running  ; 
the  extent  of  the  lava,  from  the  fpot  C 
(Plate  I.),  where  I  faw  it  break  out,  to  its 
extremity  F,  where  it  furrounded  the  cha- 
pel of  Saint  Vito^  is  above  fix  miles.     In 
the  Atrio  di  Cavallo,  and  in  a  deep  valley 
that  lies  between  Vefuvius   (i.)    and   the 
hermitage  (3.),  the  lava  is  in  fome  places 
near  two  miles  broad,   and  in  molt  places 
from  fixty  to  feventy  feet  deep  •,  at  (4.), 
the  lava  ran  dov/n  a  hollow  way,    called 
FofTa  grande,  made  by  the  currents  of  rain 
water  •,   it  is  not  lefs  than  two  hundred  feet 
deep,  and  a  hundred  broad  •,  yet  the  lava  in 
one  place  has  tilled  it  up.     I  could  not 
have  believed  that  fo  great  a  quantity  of 
matter  could  have  been  throv/n  out  in  {o 
fhort  a  time,    if  I  had  not  fmce  examined 
the  whole  courfe  of  the  lava  myfelf.     This 
great   com,pa6t  body  will  certainly  retain 
Ibme  heat  many  months  [/]  •,  at  this  time, 

[/]  This  conjedlure  has  proved  true  ;  for,  even  in  the 
month  of  April  177 1,  I  again  thruft  flicks  into  fome 
crevices  of  this  lava,  aad  they  immediately  took  fire.  On 

much 
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much  rain  having  fallen  for  fome  days  paft, 
the  lava  fmoaks,  as  if  it  ran  afrelh  ;  and 
about  ten  days  ago,  when  I  was  up  the 
mountain  with  Lord  Stormont,  we  thrufi: 
fticks  into  the  crevices  of  the  lava,  which 
took  fire  immediately  :  But  to  proceed 
with  my  journal. 

The  24th,  Vefuvius  continued  to  throw 
up  ftones  as  on  the  preceding  days  :  dur- 
ing the  whole  of  this  eruption,  it  had  dif- 
fered in  this  circumflance  from  the  erup- 
tion of  1766,  when  no  ftones  were  thrown 
out  of  the  crater  from  the  moment  the  lava 
ran  freely. 

Sunday  25th,  fmall  afhes  fell  all  day  at 
Naples  ;  they  iflfued  from  the  crater  of  the 
Volcano,  and  formed  a  vaft  column,  as 
black  as  the  mountain  itfelf,  fo  that  the 
fhadow  of  it  was  marked  out  on  the  fur- 
face  of  the  fea  ;  continual  flailies  of  forked 
or  zig-zag  lightning  {hot  from  this  biack 
column,   the  thunder  of  which  was  heard 

Mount  Etna,  in  1769,  I  obferved  the  lava,  that  had 
been  difgorged  in  1766,  fmoak  in  many  parts, 

D  3  in 


30  OBSERVATIONS     ON 

in  the  neighbourhood  of  the  mountain, 
but  not  at  Naples  :  there  were  no  clovids  in 
the  iky  at  this  time,  except  thofe  of  fmoak 
ifluing  from  the  crater  of  Vefuvius.  I 
was  much  pkaftxJ  with  this  phenomenon, 
which  I  had  not  feen  before  in  that  per- 
fedion  [m]. 

[»z]  In  all  accounts  of  great  eruptions  of  Mount 
Etna  and  Mount  Vefuvius,  1  have  found  mention  of 
this  fort  of  lightning.  Pliny  the  younger,  in  his  fecond 
letter  to  Tacitus  upon  the  eruption  of  Vefuvius  in  the 
time  of  Titus,  fays,  that  a  black  and  horrible  cloud 
covered  them  at  Mifenum  (which  is  above  iifieen  miles 
from  the  Volcano),  and  that  flaflies  of  zig-zag  fire, 
like  lightning,  but  ftronger,  burftfromit;  the fe  are 
his  v/ords :  "  ab  altero  latere  nube;,  atra  et  horrenda 
*'  ignei  fpiritus  tortis  vibratifque  difcurfibus  rupta,  in 
"  longas  flammarum  figuras  dehifcebat ;  fulgoribus 
■  "  ilL-e  et  fimiles  et  majores  erant."  This  v/as  evidenily 
the  fame  eleflrical  fire,  and  with  which  I  am  con>vinced 
that  the  fmcak  of  all  Volcanos  is  pregnant.  In  fe- 
veral  accounts  of  the  great  erupt-ion  of  Vefuvius 
in'  163 1,  mention  is  made  of  damage  done  by 
the  lightning  that  iffued  from  the  column  of  fmoak. 
Bulifon,  in  particular,  fays,  that,  in  the  neigh- 
bourhood of  the  Volcano,  people  were  llruck  dead  in 
the  fame  manner  as  if  by  lightning,  without  having 
their  deaths  fmged.     Pliny  mentions  a  like  inftancc, 

Monday 
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Monday  26th,  the  fmoak  continued,  but 
not  fo  thick,  neither  were  there  any  flafhes 
of  the  mountain  lightning.  As  no  lava 
has  appeared  after  this  column  of  black 
fmoak,  which  mufb  have  been  occafioned 
by  fome  inward  operation  of  fire  ;  I  am 
apt  to  think,  that  the  lava,  which  fhould 
naturally  have  followed  this  fymptom,  has 
broke  its  way  into  fome  deeper  cavern, 
where  it  is  filently  brooding  future  mif- 
chief  •,  and  I  fhall  be  much  miftaken  if  it 
does  not  break  out  a  few  months  hence. 

Tuefday  27th,  no  more  black  fmoak, 
nor  any  figns  of  eruption. 

which  fliews  that  the  ancients  had  obferved  this  phas- 
nomenon  ;  for  he  fays,  that  at  Pompeii,  the  day  being 
fair,  Marcus  Herennius  was  ftruck  dead  by  lightning. 
Thefe  are  his  words  ;  "  In  Calilianis  prodigiis,  Pom- 
*'  peiano  ex  municipio  M.  Herennius  Decurio  ferem 
die,  fulmine  iftus  ell."  Plin.  Hift.  Nat.  lib.  II. 
cap.  LI.  The  learned  and  ingenious  Father  Beccaria, 
at  Turin,  aflured  me,  that  he  had  been  greatly  pleafed 
with  my  obfen'ations  on  this  fpecies  of  lightning,  as 
coinciding  perfectly  with  feveral  of  his  elefaical  ex- 
periments. 

D  4  Thus, 
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Thus,  my  Lord,  I  have  had  the  ho- 
nor of  giving  your  Lordlhip  a  faithful 
narrative  of  my  obfervations  during  this 
eruption,  which  is  univcrfally  allowed  to 
have  been  the  mod  violent  of  this  century  ; 
and  I  fhall  be  happy,  if  it  fliould  meet 
with  your  approbation,  and  that  of  the 
Royal  Society,  if  your  Lordfh'D  fhould 
think  it  worthy  of  being  communicated  to 
fo  refpeclable  a  body. 

I  have  juft  fent  a  prefent  to  the  Britifh 
Mufeum  of  a  comiplete  collection  of  every 
fort  of  miatter  produced  by  Mount  Ve- 
fuvius,  which  I  have  been  coUefting  with 
fome  pains  for  thefe  three  years  paft  •,  and 
it  will  be  a  g-reat  fatisfaftion  to  me,  if, 
by  the  micans  of  this  colledtion,  fomiC  of 
my  countrymen,  learned  in  natural  hiilory, 
may  be  enabled  to  miake  fome  ufeful  dif- 
coveries  relative  to  Volcanos  [?/]. 

[»]  "  I  am  well  convinced,  by  this  colledlion,  that 
*'  many  variegated  marbles,  and  many  precious  ftones, 
*'  are  the  produce  of  Volcanos;  and  that  there  have 
*'  been  Volcanos  in  many  parts  of  the  world,  where  at 

I  have 
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I  have  alfo  accompanied  that  colleftlon 
with  a  view  of  a  current  of  lava  from 
Mount  Vefuvius  •,  it  is  painted  with  tranf- 
parent  colours,  and,  when  lighted  up 
with  lamps  behind  it,  gives  a  much  better 
idea  of  Vefuvius,  than  is  pofiible  to  be 
given  by  any  other  fort  of  painting. 

I  have  the  honor  to  be. 

My  Lord, 

Your  Lordlhip's 
Mofl    obedient 

and  mofl  humble  fervant, 
William  Hamilton. 


"  prefent  there  are  no  traces  of  them  vlfible."  This 
is  taken  from  a  prior  letter  to  Lord  Morton,  dated 
April  7,   1767. 


PLATE 
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PLATE    I. 

A.  Crater  of  Mount  Vefuvias. 

B.  Mouth  from  wtence.  came  the  lava 
of  1766;  and  which  opened  afrelh, 
October  19,  1767,  and  produced 
the  conflagration  reprefented  in 
Plate  II.   ^    ' 

C.  The  mouth  which  opened  at  12 
o'clock,  06bobei'  19,  1767,  whilft 
I  was  at  the  fpot  marked  x  •,  from 
thence  came  all  the  lava  reprefent- 
ed in  Plate  I. 

D.  The  lava. 

E.  Mouth  from  whence  the  lava  flow- 
ed at  eight  o'clock,  October  19, 
when  the  eruption  began  firft. 

F.  Chapel  of  Saint  Vito,  furrounded 
with  lava. 

1.  Vefuvius. 

2.  Mountain  of  Somma. 

3.  Her- 
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3.  Hermitage,  between  which  and  Ve- 
fuvius  there  is  a  deep  valley  two  miles 
broad. 

4.  The  Foffa  Grande. 

5.  His  Sicilian  iVIajeity's  Palace  at  Por- 

tici. 

6.  Church  of  Pugliano. 

7.  C aim aldolefe  Convent,  near  which  is 

my  Villa. 

8.  Saint  Jorio. 

9.  Barra. 
10.  Spot,  under  which  lies  Here ulaneum, 

PLATE     11. 

A.  Crater  of  Vefuviu-s. 

B.  Mouth,  from  whence  came  the  lava 
of  1766,  and  which  opened  afreHi 
at  two  o'clock,  October  19,  1767, 
and  caufed  the  conflagration  on 
this  fide  of  the  mountain. 

C.  Mouth  which  opened  at  12  o'clock, 
October  19,   1767,    whilft  I  v/as  at 

the 
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the  fpot  X ,   and  which  produced  all 

the  lava  reprefented  in  Plate  I. 
D.  Rivulets  of  lava,  which  flowed  from 

the  crater,  and  united  with  the  great 

river  E. 
F.  Extremities  of  the  lava,  about  five 

miles  from  B. 

1.  Mountain  of  Somma. 

2.  Mount  Vefiivius. 

3.  Montagna  di  Trecafe. 

4.  Trecafe. 

5.  Oratorio  di  Bofco. 

6.  Ottaiano. 

PLATE     III. 


Views  of  the  gradual  increafe  of  the  little 
mountain  within  the  ancient  crater  ; 
and  of  the  prefent  fhape  of  Mount 
Vefuvius. 

LET- 
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LETTER    III. 

To  Mathew  Maty,  M.  D.  Secretary  to 
the  Roval  Society. 

Villa  Angelica,  near  Mount  Vefuvius, 
Oftober  4,   1768. 

SIR, 

I  HAVE  but  very  lately  received  yonr 
kft  obliging  letter,  of  the  5th  of  July, 
with  the  volume  of  Philofophical  Tranfac- 
tions. 

I  muft  beg  of  you  to  exprefs  my  fatif- 
faclion  at  the  notice  which  the  Royal  Society 
hath  been  pleafed  to  take  of  my  accounts 
of  the  tv/o  laft  eruptions  of  Mount  Ve- 
fuvius.  Since  I  have  been  at  my  villa 
here,  I  have  enquired  of  the  inhabitants  of 
the  mountain,  after  what  they  had  feen 
during  the  laft  eruption.  In  my  letter  to 
Lord  Morton,  I  mentioned  notliing  bur 
what    came  immediately   under  my  own 

cbfer\"a- 
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obfervation  :  but  as  all  the  peafants  here 
agree  in  their  account  of  the  terrible  thun- 
der and  lightning,  which  lafted  almoft  the 
whole  time  of  the  eruption,  upon  the 
mountain  only ;  I  think  it  a  circumftance 
worth  attending  to.  Befides  the  lightning, 
which  perfe<5Lly  refembled  the  common 
forked  lightning,  there  were  many  meteors, 
like  what  are  vulgarly  called  falling  Jlars. 
A  peafant,  in  my  neighbourhood,  loft  eight 
hogs,  by  the  afhes  falling  into  the  trough 
with  their  food :  they  grew  giddy,  and 
died  in  a  few  hours.  The  laft  day  of  the 
eruption,  the  afhes,  which  fell  abundantly 
upon  the  mountain,  were  as  white  almoft 
as  fnow  [*?]  i  and  the  old  people  here  affure 

[0]  In  {oine.  accounts  of  an  eruption  of  Vefuvius  In 
1660,  I  find  mention  made  of  afhes  which  fell  in  the 
fhape  of  crofTes,  and  were  looked  u-pon  as  highly  mira- 
culous ;  but  in  one  book  upon  this  fubjeft,  intituled, 
Athanafti  Kircheri  Soc.  "Jcf.  Dc  prodigitjis  crucibus,  ^c. 
RomiP,  MDCLxi,  a  very  philofophical  account  is  given 
of  this  phaenomenon  ;  he  fays,  that,  in  1 660,  from  the 
16th  of  Augull  to  the  15th  of  Odlober,  Vefuvius  caft 
up  afhes,  impregnated  with  nitrotis^  feline,  and  bitu- 
I  me. 
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me,  that  is  a  fure  fymptom  of  the  eruption 
being  at  an  end.  Thefe  circumftances., 
being  well  attefted,  I  thought  worth  re- 
lating. 

It  would  require  many  years  clofe  ap- 
plication, to  give  a  proper  and  truly  phi- 
iofophical  account  of  the  Volcanos  in  the 
neighbourhood  of  Naples  •,  but  I  ani  fure 
fuch  a  hillory  might  be  given,  fupported 
by  demonilration,  as  would  deilroy  every 
fyllem  hitherto  given  upon  this  fubjecSL 
We  have  here  an  opportunity  of  feeing 
Volcanos  in  all  their  ftates.  I  have  been 
this  fummer  in  the  illand  of  Ifchia  •,  it  is 
about  eighteen  miles  round,  and  its  whole 
bafis  is  lava.  The  great  mountain  in  it, 
near  as  high  as  Vefuvius,  formerly  called 
Epomeus,  and  now  San  Nicolo,  I  am  con- 

minous  fulphur,  which  upon  linen  garments  took  the 
form  of  croffes,  probably  diredted  by  the  crofs-threads 
in  the  linen,  and  therefore  that  the  falts  did  not  ihoot 
into  fuch  a  fhape  when  they  fell  upon  garments  of 
woollen  ;  a  very  particular  defcription  of  thefe  croffes 
may  be  found  in  page  38,  of  theabovem^ntioned  book- 

vinced. 
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vinced,  was  thrown  up  by  degrees ;  and 
I  have  no  doubt  in  my  own  mind,  but 
that  the  illand  itfelf  rofe  out  of  tlie  fea  in 
the  fame  manner  as  feme  of  the  Azores. 
I  am  of  the  fame  opinion  with  refpeft  to 
Mount  Vefuvius,  and  all  the  high  grounds 
near  Naples ;  as  having  not  yet  feen,  in 
any  one  place,  what  can  be  called  virgin 
earth.  I  had  the  pleafure  of  feeing  a  well 
funk,  a  few  days  ago,  near  my  villa,  which 
is,  as  you  know,  at  the  foot  of  Vefuvius, 
and  clofe  by  the  fea-fide.  At  twenty-five 
feet  below  the  level  of  the  fea,  they  came 
to  a  ftratum  of  lava,  and  God  knows  how 
much  deeper  they  might  have  ftill  found 
other  lavas.  The  foil  all  round  the  moun- 
tain, which  is  fo  fertile,  confifls  of  ftratas 
of  lavas,  afhes,  pumice,  and  now-and-then  a 
thin  ftratum  of  good  earth,  which  good 
earth  is  produced  by  the  furface  moulder- 
ing, and  the  rotting  of  the  roots  of  plants, 
vines,  &c.  This  is  plainly  to  be  feen  at 
Pompeii,  where  they  are  now  digging  into 
the  ruins  of  that  ancient  city  •,  the  houfes 
I  are 
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are  covered  about  ten  or  fifteen  feet,  with 
pumice  and  fraginents  of  lava,-  fome  of 
which  weigh  three  pounds  (which  laft  cir- 
cumftance  I  mention,  to  Ihew,  that,  in  a 
great  eruption,  Vefuvius  has  thrown  Hones 
of  this  weight  fix  miles  [p]^  which  is  its 
diftance  from  Pompeii,  in  a  direft  line)  • 
upon  this  ftratum  of  pumice,  or  rapilli^ 
as   they  call  them  here,    is  a   ftratum   of 

[/]  I  have  fince  found  in  this  ftratum  of  erupted 
matter  at  Pompeii,  ftones  weighing  eight  pounds  : 
but  many  accounts  of  the  great  eruption  of  Vefuvius, 
particularly  that  of  Antonio  Bulifon,  mention  that  a 
ftone  like  a  bomb  was  thrown  from  the  crater  of  Ve- 
fuvius in  1 63 1,  and  fell  upon  the  Marquis  of  Lauro's 
houfe  at  Nola,  which  it  fet  on  fire.  As  Nola  is  twelve 
miles  from  Vefuvius,  this  circumftance  feems  rather  ex- 
traordinary :  however,  I  have  feen  ftones  of  an  enormous 
fize  ftiot  up  to  a  very  great  height  by  Mount  Vefuvius* 
In  May  1771,  having  a  ftop  watch  in  my  hand,  I  ob-i 
ferved  that  one  of  thefe  ftones  was  eleven  feccnds 
falling  from  its  greateft  height,  into  the  crater  from 
whence  it  had  been  ejefted.  In  1767,  a  folid  ftone, 
meafuring  twelve  feet  in  height,  and  forty-five  in 
circumference,  was  thrown  a  quarter  of  a  mile  from 
the  crater  ;  the  eruption  of  1767,  though  by  much  the 
moft  violent  of  this  century,  was,  comparatively  to 
ihofe  of  the  year  79  and  163 1,  very  mild* 

E  excellent 
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excellent  mould,  about  two  feet  thick,  on 
which  grow  large  trees,  and  excellent 
grapes.  We  have  then  the  Solfaterra, 
which  was  certainly  a  Volcano,  and  has 
ceafed  erupting,  for  want  of  metallic  par- 
ticles, and  over-abounding  with  fulphur. 
You  may  trace  its  lavas  into  the  fca.  V/e 
have  the  Lao;o  d'Averno  and  the  Lapra 
d'Agnano,  both  of  which  were  formerly 
Volcanos  •,  and  Aftroni,  which  ftill  retains 
its  form  more  than  any  of  thefe.  Its 
crater  is  walled  round,  and  his  Sicilian  Ma- 
jeily  takes  the  diverfion  of  boar-hunting 
in  this  Volcano  -,  and  neither  his  Majefty 
nor  any  one  of  his  Court  ever  dreamt  of 
its  former  ftate.  We  have  then  that  cu- 
rious mountain,  called  Montagno  Nuovo, 
near  Puzzole,  which  rofe,  in  one  night, 
out  of  the  Lucrine  Lake  ;  it  is  about  a 
hundred  and  fifty  feet  high,  and  three  miles 
round.  I  do  not  think  it  more  extraor- 
dinary, that  Mount  Vefuvius,  in  many 
ages,  ihould  rife  above  two  thoufand  feet  j 
when  this  mountain,  as  is  well  attefted, 
rofe  in  one  night,   no  longer  ago  than  the 

year 
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year  1538.  I  have  a  projedt,  next  fpring, 
of  paffing  fome  days  at  Puzzole,  and  of 
differing  this  mountain,  taking  its  mea- 
fures,  and  making  drawings  of  its  ftratas  ; 
for,  I  perceive,  it  is  compofed  of  ftratas, 
like  Mount  Vefuvius,  but  without  lavas. 
As  this  mountain  is  fo  undoubtedly  form- 
ed intirely  from  a  plain,  I  ihould  think 
my  proje6t  may  give  light  into  the  forma- 
tion of  many  other  mountains,  that  are  at 
prefent  thought  to  have  been  original,  and 
are  certainly  not  fo,  if  their  ftrat^  corre- 
fpond  with  thofe  of  the  Montagno  Nuovo. 
I  fliould  be  glad  to  know  whethej  you 
think  this  proje6t  of  mine  will  be  ufefui ; 
and,  if  you  do,  the  refult  of  my  obfer- 
vations  may  be  the  fubjedl  of  another 
letter  [-?]. 

I  cannot  have  a  greater  pleafure  than  to 
employ  my  leifure  hours  in  v/hat  may  be 
of  fome  little  ufe  to  mankind  j  and  my 
let  has  carried  me  into  a  countiy,  wliich 

[f]  See  Letter  V.  in  this  colle<^ion. 

E  2  affords 
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affords  an  ample  field  for  obfervatlon. 
Upon  the  whole,  if  I  was  to  eftablifli  a 
fyftem,  it  would  be,  that  Mountains  are 
produced  by  Volcanos^  and  not  Volcanos  by 
Mountains. 

I  fear  I  have  tired  you  •,  but  the  fub- 
je<5t  of  Volcanos  is  fo  favourite  a  one 
with  me,  that  it  has  led  me  on  I  know 
not  how  :  I  fhall  only  add,  that  Vefuvius 
is  quiet  at  prefent,  though  very  hot  at 
top,  where  there  is  a  depofition  of  boiling 
fulphur.  The  lava  that  ran  in  the  Foffa 
Grande  during  the  laft  eruption,  and  is  at 
leafb  two  hundred  feet  thick,  is  not  yet 
cool ;  a  flick,  put  into  its  crevices,  takes 
fire  immediately.  On  the  fides  of  the 
crevices  are  fine  cr)^ftalline  falts  :  as  they 
are  the  pure  falts,  which  exhale  from  the 
lava  that  has  no  communication  with  the 
interiour  of  the  mountain,  they  may  per- 
haps indicate  the  compofition  of  the  lava. 

I  have  done.  Let  me  only  thank  you 
for  the  kind  offers  and  expreffions  in  your 
letter,    and  for  the  care  you  have  had  in 

fetting 
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fetting  oflf  my  prefent  to  the  Mufenm  to 
the  bell  advantage ;  of  which  I  have  been 
told  from  many  quarters. 

I  am, 

S  I  R, 

Your  moft  obedient 

humble  fervant, 

W.  Hamilton. 


E3 
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LETTER    IV. 

To  Mathew  Maty,  M.  D.  Secretary  to 
the  Royal  SociETy. 

An  Account  of  a  Journey  to 

Mou.NT   Etna. 

fj! . Artjficls  natarse  ingens  opus  afpice,  nulla 
**  Ta  tanta  humanis  rebus  fpeftaculacernes." 

P.  CoRNELii  Sever:  JEtna,. 

SIR  Naples,  Oa.  17,  1769.. 

ENCOURAGED  by  the  affurances 
you  give  me,  in  your  laft  obliging 
letter  of  the  15th  of  June,  that  any  new 
communication  upon  the  fubjed;  of  Vol- 
cano's would  be  received  with  fatisfadtion 
by  the  Royal  Society-,  I  venture  to  fend 
you  the  following  account  of  my  late  ob- 
fervations  upon  Mount  Etna,  which  you 
are  at  liberty  to  lay  before  our  refpectable 

Society, 
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Society,    lliould    you   think   it  worth  its 
notice.     [See  Plate  IV.] 

After  having  examined  v/ith  much  at- 
tention the  operations  of  Mount  Vefuvius, 
during  the  five  years  that  I  have  had  the 
honour  of  refiding  as  his  Majefly's  Mi- 
nifter  at  this  Court,  and  after  having  care- 
fully remarked  the  nature  of  the  foil  for 
fifteen  miles  round  this  capital  -,  I  am,  in 
my  own  mind,  well  convinced  that  the 
whole  of  it  has  been  formed  by  explofion. 
Many  of  the  craters,  from  whence  this 
matter  has  ilTued,  are  ftill  vifible  •,  fuch  as 
the  Solfaterra  near  Puzzole,  the  lake  of 
Agnano,  and  near  tiiis  lake  a  mountain 
compofed  of  burnt  matter,  that  has  a  very 
large  crater  furrounded  with  a  wall,  to  in- 
clofe  the  wild  boars  and  deer,  that  are 
kept  there  for  the  diverfion  of  his  Sicilian 
Majefty ;  it  is  called  Aftruni :  the  Monte 
Nuovo,  thrown  up  fi'om  the  bottom  of 
the  Lucrine   lake  [r]    in    the    year    1538, 

[;•]  It  is  the  common  received  opinion,   that  this 
mountain  rofe  from  the  l-iottom  of  the  Lucrine  lake.     I 

E  4  which 
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which  has  likewife  its  crater  •,  and  tlie  lake 
of  Averno.  The  iflands  of  Nifida  and 
Procida  are  entirely  compofed  of  burnt 
matter  •,  the  ifland  of  Ifchia  is  likewife 
compofed  of  lava,  pumice,  and  burnt  mat- 
ter i  and  there  are  in  that  ifland  feveral 
vifible  craters,  from  one  of  which,  no 
longer  ago  than  the  year  1303,  there  if- 
fued  a  lava,  which  ran  into  the  fea,  and 
is  ftill  in  the  fame  barren  fiate  as  the  mxO- 
dern  lavas  of  Vefuvius.  After  having, 
I  fay,  been  accuftomed  to  thefe  obferva- 
tions,  I  was  well  prepared  to  vifit  the  moft 
ancient,  and  perhaps  the  moft  confidera- 
ble,  Volcano  that  exifts  ;  and  I  had  the 
fatisfa6lion  of  being  thoroughly  convinced 
there,  of  the  formation  of  very  confider- 
able  mountains  by  meer  explofion,  having 
feen  many  fuch  on  the  fides  of  Etna,  as 
will  be  related  hereafter. 


had  not  feen  the  very  curious  and  particular  account  of 
its  formation  (which  account  is  in  my  next  letter)  when 
I  vvrote  this,  and  was  therefore  in  the  fame  error. 

On 
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On  the  24th  of  June  laft,  in  the  af- 
ternoon, I  left  Catania,  a  town  fituated  at 
the  foot  of  Mount  Etna,  or,  as  it  is  now 
called,  Mon-Gibello,  in  company  with 
Lord  Fortrofe  and  the  Canonico  Recu- 
pero,  an  ingenious  prieft  of  Catania,  who 
is  the  only  perfon  there  that  is  acquaint-' 
ed  with  the  mountain  :  he  is  actually  em- 
ployed in  writing  its  natural  hiflory ;  but, 
I  fear,  will  not  be  able  to  compafs  fo 
great  and  ufeful  an  undertaking,  for  want 
of  proper  encouragement. 

We  pafled  through  the  inferior  diftrift 
of  the  mountain,  called  by  its  inhabitants 
La  Regione  Piemontefe.  It  is  well  wa- 
tered, exceedingly  fertile,  and  abounding 
with  vines  and  other  fruit  trees,  where 
the  lava,  or,  as  it  is  called  there,  the 
fciaj-a,  has  had  time  to  foften,  and  gather 
foil  fufiicient  for  vegetation,  which,  I  am 
convinced  from  many  obfervations,  unlefs 
aflifted  by  art,  does  not  come  to  pafs  for 
many   ages  [j],  perhaps  a  thoufand  years 

[s]  This  muft  depend  greatly  upon  the  quality  of  the 
lava's ;  fome  have  been  in  a  more  perfect  Hate  of  vitri- 

or 
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or  more ;  the  circuit  of  this  lower  region, 
forming  the  bafis  of  the  great  Volcano, 
is  upwards  of  one  hundred  Italian  miles. 
The  vines  of  Etna  are  kept  low,  quite 
-the  reverfe  of  thofe  on  the  borders  of  Ve- 
fuvius  ;  and  they  produce  a  ftronger  wine, 
.but  not  in  fo  great  abundance.  The  Pie- 
montefe  diftrid  is  covered  with  towns, 
villages,  monafteries,  &c.  and  is  well  peo- 
pled, notwithftanding  the  danger  of  fuch 
a  fituation.  Catania,  fo  often  deftroyed 
by  eruptions  of  Etna,  and  totally  over- 
thrown by  aft  earthquake  towards  the  end 

fication  than  others,  and  are  confequently  lefs  liable  to 
the  imprefiions  of  time.  I  have  often  obferved  en 
Mount  Vefuvins,  when  I  have  been  clofe  to  the  mouth 
from  whence  a  lava  was  difgorging  itfelf,  that  the  qua- 
lity of  it  varied  greatly  from  time  to  time  ;  I  have  feen 
it  as  fluid  and  coherent  as  glafs  when  in  fufion  ;  and  I 
have  feen  itfarinacious,  the  particles  feparating  as  they 
forced  their  way'  out,  juft  like  meal  coming  from  under 
the  grindftcnes.  A  ftream  of  lava  of  this  fort,  being 
lefs  compaft,  -  and  containing  more  earthy  particles, 
^'ould  certainly  be  much  fooner  fit  for  vegetation,  than 
one  compofed  of  the  more  perfsdl  vitrified  matter. 

of 
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of  the  laft  centur/  [/],  has  been  re-built 
within  thefe  fifty  years,  and  is  now  a 
confiderable  town,  with  at  leaft  thirty-five 
thoLifand  inhabitants.  I  do  not  v/onder 
at  the  feeming  feciirity  with  which  thefe 
parts  are  inhabited,  having  been  fo  long 
witnefs  to  the  fame  near  Mount  Vefuvius. 
The  operations  of  Nature  are  flow  :  great 
eruptions  do  not  frequently  happen  ;  each 
flatters  himfelf  it  will  not  happen  in  his 
time,  or,  if  it  fhould,  that  his  tutelar  faint 
will  turn  away  the  deftruftive  lava  from 
his  grounds  •,  and  indeed  the  great  ferti- 
lity in  the  neighbourhoods  of  Volcanos 
tempts  people  to  inhabit  them. 

In  about  four  hours  of  gradual  afcent, 
we  arrived  at  a  little  convent  of  Bene- 
dictine monks,  called  St.  Nicolo  dell' 
Arena,    about    thirteen   miles  from  Cata- 

[?]  This  earthquake  happened  in  the  year  1693,  and 
deilroyed  forty-nine  towns  and  villages,  nine  hundred 
and  twenty-two  churches,  colleges,  and  convents ;  and 
near  one  hundred  thoufand  perfons  were  buried  in  their 
ruin, 

nia. 
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nia,  and  within  a  mile  of  the  Volcano 
from  whence  iffued  the  laft  very  great 
eruption  in  the  year  1669-,  a  circumftan- 
tial  account  of  which  was  fent  to  our 
court  by  a  Lord  Winchelfea,  who  hap- 
pened to  be  then  at  Catania  in  his  way 
home,  from  his  embaffy  at  Conftantino- 
ple.  His  Lordfhip's  account  is  curious, 
and  was  printed  in  London  foon  after ;  I 
faw  a  copy  of  it  at  Palermo,  in  the  library 
of  the  Prince  Torremuzzo  [u\.     We  ilept 

[a]  It  is  intituled,  "  A  true  and  exafl;  relation  of  the 
*'  late  prodigious  earthquake  and  eruption  of  Mount 
"  ^tna,  or  Monte  Gibello ;  as  it  came  in  a  letter  writ- 
"  ten  to  his  Majefty  from  Naples,  by  the  Right  Ho- 
*'  ncurable  the  Earl  of  VVinchelfea,  his  Majelly's  late 
'•'  Embaffador  at  Conftantinople,  who,  in  his  return 
*'  from  thence,  vifiting  Catania  in  the  ifland  of  Sicily, 
*-  was  an  eye-witnefs  of  that  dreadful  fpeclacle  ;  toge- 
**  ther  with  a  more  particularnarrative  of  the  fame,  as 
*'  it  is  collefled  out  of  the  feveral  relations  fent  from 
"  Catania ;  publifhed  by  authority.  Printed  by  T. 
"  Newcomb,  in  the  Savoy,  1669." 

"  I  accepted,  fays  the  author,  p.  38,  the  invitation 
''  of  the  Bifhop  of  Catania,  to  flay  a  day  with  him,  that 
"  fo  I  might  be  the  better  able  to  inform  your  Majeily 

in 
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in  the  Benedidines  convent  the  night  of 
the  24th,  and  paffed  the  next  morning  m 

*'  of  that  extraordinary  fire,  which  comes  from  Mount 
*'  Gibel,  fifteen  miles  diftant  from  that  city,  which,  for 
*'  its  horridnefs  in  the  afpeft,    for  the  vaft  quantity 
*<  thereof  (for  it  is  fifteen  miles  in  length,  and  feven  in 
*'  breadth),   for  its  monftrous  devaftation  and  quick 
**  progrefs,   may  be  termed  an  inundation  of  fire,   a 
"  flood  of  fire,  cinders,  and  burning  ftones,  burning 
"  with  that  rage  as  to  advance  into  the  feafix  hundred 
*'  yards,   and  that  to  a  mile  in  breadth,  which  I  faw; 
*'  and  that  which  did  augment  my  admiration  was,  to 
*'  fee  in  the  fea  this  matter  like  ragged  rocks,  burning 
**  in  four  fathom  water,  two  fathom  higher  than  the 
*'  fea  itfelf,  fome  parts  liquid,  and  throwing  oiF,  not 
"  with  great  violence,  the  ftones  about  it,  which,  like  a 
*'  cruft  of  a  vaft  bignefs,  and  red  hot,  fell  into  the  fea 
"  every  moment,  in  fome  place  or  other,  caufing  a  great 
"  and  horrible  noife,  fmoak,  and  hiffing  in  the  fea; 
"  and  that  more  and  more  coming  after  it,  making  a 
"  firm  foundation  in  the  fea  itfelf.     I  ftayed  there  from 
"  nine  a  clock  on  Saturday  morning,  to  feven  next 
"  morning;"  (this  muft  have  been  towards  the  middle 
or  latter  end  of  April ;)   "  and  this  mountain  of  fire 
♦'  and  ftones   with  cinders  had  advanced  into  the  fea 
••  twenty  yards  at  leaft,  in  feveral  places ;  in  the  mid- 
"  die  of  this  fire,  which  burnt  in  the  fea,  it  hath  form- 
*'  cd  like  to  a  river,  with  its  banks  on  each  fide  very 
"  fteep  and  craggy  ;    and  in  this  channel  moves  the 

obferving 
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obferving  the  ravage  made  by  the  above^ 
mentioned  terrible  eruption,  over  the  rich 

"  greatefi  qnandty  of  this  fire,  whicli  is  the  moft  liquid » 
*'  with  ftones  of  the  fame  compofition,  and  cinders  all 
**  red  hot,  fwimming  upon  the  fire  of  a  great  magni- 
*'  tude  ;  from  this  a  river  of  fire  doth  proceed  under  the 
*'  great  mafs  of  the  itones,  which  are  generally  three 
*'  fathoms  high  all  over  the  country,  where  it  burns, 
*'  and  in  other  places  much  more.  There  are  fecret 
*'  conduits  or  rivulets  of  tliis  liquid  matter,  which  com- 
"  municates  fire,  and  heat  into  all  parts  ipore  or  l&{s^ 
"  and  melts  the  ftones  and  cinders  by  fits  in  thofe  places 
"  where  it  toucheth  them,  over  and.  over  again ;  where 
*'  it  meets  with  rocks  or  houfes  of  the  fame  matter  (as 
*'  m.any  are),  they  melt  and  go  away  with  the  fire ; 
«'  where  they  find  other  compofitions,  they  turn  them 
*'  to  lime  or  allies  (as  i  am  informed).  The  compo- 
"  fition  of  this  fire,  fiones,  and  cinders,  are  fulphur, 
*'  nitre, quickfilver,  fal  ammoniac,  lead,  iron,  brafs,  and 
**  all  other  metals.  It  moves  not  regularly,  nor  con- 
"  ftantly  down  hill  *  ;  in  fome  places  it  hath  made  the 

*  Having  hearJ  tke  fame  remark  with  refpeft  to  the  lava's  of 
Vefuvius,  I  determined,  during  an  eruption  of  that  Volcano,  to 
watch  the  progiefs  of  a  current  of  laVa,  and  I  was  foon  enabled  to 
comprehend  this  fceming  phenomenon  ;  though  it  is,  I  fear, 
very  difficult  to  explain.  Certain  it  is,  that  the  lava's,  whilft  in 
their  moll  fluid  flate,  follow  always  the  law  of  other  fluids  ;  but 
vhen  at  a  great  diftance  from  their  fource,  and  confequently  in^ 
cumbered  with  fcorise  and  cinders,  the  air  likewife  having  ren- 
dered their  outward  coat  teugh,  they  will  fometimes  (as  I  have 

country 
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country  of  the  Piemontefe.  The  lava 
buril  out  of  a  vineyard  within  a  mile  of 

**  vallies  hills,  and  the  hills  that  are  not  high  are  now 
**  vallies.  When  it  was  night,  I  went  upon  two 
•*  towers,  in  divers  places ;  and  coald  plainly  fee  at  ten 
**  miles  diilance,  as  we  judged,  the  fire  to  begin  to  run 
"  from  the  mountain  in  a  direft  line,  the  flame  to  afcend 
"  as  high  and  as  big  as  one  of  the  greateft  fteeples  in 
"  your  Majelry's  kingdoms,  and  to  throw  up  great  ftones 
"  into  the  air ;  I  could  difcern  the  river  of  fire  to  de- 
"  fcend  the  mountain  of  a  terrible  fiery  or  red  colour, 
"  and  Hones  of  a  paler  red  to  fvvim  thereon,  and  to  be 
"  fome  as  big  as  an  ordinary  table.  We  could  fee  this 
* '  fire  to  m.>'JVQ  in  feveral  other  places,  and  all  the  country 
*'  covered  with  fire,  afcending  with  great  flames  f,  in 
*'  many  places,  fmoaking  like  to  a  violent  furnace  of 

feen)  be  forced  up  a  fliort  afcent,  the  frefh  matter  pufhing  forward 
that  which  went  before  it,  and  the  exterior  parts  of  the  lava  adl- 
ing  always  as  coDdu<nors  (or  pipes,  if  I  may  be  allowed  theex- 
preffion),  foi"  the  interior  parts,  that  have  retained  their  fluidity 
by  not  having  been  expofed  to  the  air. 

■f  The  flames  Lord  "VVinchelfea  mentions,  were  certainly  pro- 
duced by  the  lava  having  met  with  trees  in  its  way  ;  or  perhaps 
his  Lordfhip  may  have  miftaken  the  white  fmoak  which  con- 
flantly  rifes  from  a  lava  (and  in  the  night  is  tinged  by  tbe  re- 
flexion of  the  red  hot  matter),  for  flame,  of  which  indeed  it  has 
greatly  the  appearance  at  a  diitance.  I  have  obferved  upon  Mount 
Vefuvius,  that,  foon  after  a  lava  has  borne  down  and  burned  a  tree, 
a  bright  flame  ifTues  from  its  furface  ;  oth«rwifc  I  have  never  feea 
an^  flame  attending  an  eruption, 

7      .  St. 
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St.  Nicolo,  and,  by  frequent  explofions  of 
ftones  and  afhes,  raifed  there  a  mountain, 
which,  as  near  as  I  can  judge,  having 
afcended  it,    is  not  lefs  than  half  a  mile 

*'  iron  melted,  making  a  noife  with  the  great  pieces 
•*  that  fell,  efpecially  thofe  which  fell  into  the  fea.  A 
*'  Cavalier  of  Malta,  who  lives  there,  and  attended  me, 
*'  told  me,  that  the  river  was  as  liquid  where  it  iiTues 
*'  out  of  the  mountain,  as  water,  and  came  out  like  a 
•*  torrent  with  great  violence,  and  is  five  or  fix  fathom 
*'  deep,  and  as  broad,  and  that  no  ftones  fink  therein. 
"  I  affure  your  Majefty,  no  pen  can  exprefs  howterri- 
"  ble  it  is,  nor  can  all  the  art  and  induftry  of  the  world 
•'  quench  or  divert  that  which  is  burning  in  the  coun- 
*'  try.  In  forty  days  time,  it  hath  deftroyed  the  habita- 
•*  tions  of  27,000  perfons ;  made  two  hills  of  one, 
*•  loop  paces  high  apiece,  and  one  is  four  miles  in 
"  compafs  ;  of  20,000  perfons,  which  inhabit  Catania, 
•'  3000  did  only  remain ;  all  their  goods  are  carried 
"  away,  the  cannons  of  brafs  are  removed  out  of  the 
"  caftle,  fome  great  bells  taken  down,  the  city-gates 
*'  walled  up  next  the  fire,  and  preparations  made  to 
*'  abaiidon  the  city. 

*'  That  night  which  I  lay  there,  it  rained  afhes  all 
"  over  the  city,  and  ten  miles  at  fea  it  troubled  my  eyes. 
*'  This  fire  in  its  progrefs  met  with  a  lake  of  four 
*'  miles  in  compafs  ;  and  it  was  not  only  fatisfied  to  fill 
"  it  up,  though  it  was  four  fathom  deep,  but  hath  made 
**  of  it  a  mountain." 

7  perpen- 
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perpendicular  in  height,  and  is  certainly  at 
leaft  three  miles  in  circumference  at  its 
bafis.  The  lava  that  ran  from  it,  and  on 
which  there  are  as  yet  no  figns  of  vegeta- 
tion, is  fourteen  miles  in  length,  and  in 
many  parts  fix  in  breadth  ;  it  reached 
Catania,  and  deftroyed  part  of  its  walls, 
buried  an  amphitheatre,  an  aqueduft,  and 
many  other  monuments  of  its  ancient  gran- 
deur, which  till  then  had  refilled  the  hand 
of  Time,  and  ran  a  confiderable  length 
into  the  fea,  fo  as  to  have  once  formed  a 
beautiful  and  fafe  harbour  •,  but  it  was 
foon  after  filled  up  by  a  freili  torrent  of 
the  fame  inflamed  matter ;  a  circumftance 
the  Catanians  lament  to  this  day,  as  they 
are  without  a  port.  There  has  been  no 
fuch  eruption  fince,  though  there  are  figns 
of  many,  more  terrible,  that  have  preced- 
ed it. 

For  two  or  three  miles  round  the  moun- 
tain raifed  by  this  eruption,  all  is  barren, 
and  covered  with  alhes  -,    this  ground,   as 
well    as  the  mountain  itfelf,  will  in  time 
F  certainly 
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certainly  be  as  fertile  as  many  other  moun^ 
tains  in  its  neighbourhood^  that  have  been 
like>^ife  formed  by  explofion.  If  the  dates 
cf  theie  explofions  could  be  afcertained,' 
it  would  be  very  curious,  and  mark  the 
progrefs  of  tirpe  with  refped  to  the  re- 
turn of  vegetation,  as  the  mountains  raifed 
by  them  are  in  difFeient  ftates  •,  thofe 
which  I  imagine  to  be  the  moll  modern 
are  covered  with  afhes  only  -,  others  of  an 
older  date,  with  fmall  plants  and  herbs ; 
and  the  moft  ancient,  with  the  largeft 
timber-trees  I  ever  faw :  but  I  believe  the 
latter  are  fo  very  ancient,  as  to  be  far  out 
of  the  reach  of  hiilory.  At  the  foot  of 
the  mountain,  raifed  by  the  eruption  of 
the  year  1669,  there  is  a  hole,  through 
which,  by  means  of  a  rope,  we  defcend- 
ed  into  feveral  fubterraneous  caverns, 
branching  out  and  extending  much  far- 
ther and  deeper  than  we  chofe  to  ven- 
ture J  the  cold  there  being  exceflive,  and 
a  violent  wind  frequently  extinguifhing 
iome    qf    our    torches,      Thefe    caverns 
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undoubtedly  contained  the  lava  that  if- 
jfued  forth,  and  extended,  as  I  faid  be- 
fore, quite  to  Catania.  There  are  many 
of  thefe  fubterraneous  cavities  known,  on 
other  parts  of  Etna;  fuch  as  that  cal- 
led by  the  peafants  La  Baracca  Vec- 
chia,  another  La  Spelonca  dell  a  Pa- 
lomba  (from  the  wild  pigeons  building 
their  nelts  therein),  and  the  cavern  Tha- 
lia, mentioned  by  Boccaccio.  Some  of 
them  are  made  ufe  of  as  magazines  for 
fnow  ;  the  whole  ifland  of  Sicily  and  Malta 
being  fupplied  with  this  eflential  arti- 
cle (in  a  hot  climate)  from  Mount  Etna. 
Many  more  would  be  found,  I  dare  fay, 
if  fearched  for,  particularly  near  and  un- 
der the  craters  from  whence  great  iavas 
have  iffued,  as  the  immenfe  quantities 
of  fuch  matter  we  fee  above  ground, 
mult  neceffarily  fuppofe  very  great  hollows 
underneath. 

After  having  pafied  the  morning  of  the 

25th  in  thefe  obfervations,    we  proceeded 

through   the  fecond  or  middle   region  of 

F  2  Etna, 
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Etna,  called  La  Selvofa,  the  ivoody,  than 
which  nothing  can  be  more  beautiful. 
On  every  fide  are  mountains,  or  frag- 
ments of  mountains,  that  have  been  thrown 
up  by  various  ancient  explofions  •,  there 
are  fome  near  as  high  as  Mount  Vefu- 
vius  ;•  one  in  particular  (as  the  Canon  our 
guide  afiured  me,,  having  meafured  it) 
is  little  lefs  than  one  mile  in  perpendicular 
height,  and  five  in  circumference  at  its 
bafis.  They  are  all  more  or  lefs  covered, 
even  within  their  craters,  as  well  as  the 
rich  vallies  between  them,  with  the  largeft 
oak,  chefnut,  and  firr  trees,  I  ever  faw 
any  where  ^  and  indeed  it  is  from  hence 
chiefly,  that  his  Sicilian  Majefty's  dock- 
yards are  fupplied  with  timber.  As  this 
part  of  Etna  was  famous  for  its  timiber  in 
the  time  of  the  Tyrants  of  Syracufa,  and 
as  it  requires  the  great  length  of  time 
I  have  already  mentioned  before  the  mat- 
ter is  fit  for  vegetation,  we  may  conceive 
the  great  age  of  this  refpedlable  Volcano, 
The    chefnut-trees    predominated    in   the 

parts 
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parts  through  which  we  pafied,  and,  though 
of  a  very  great  fize,  are  not  to  be  com- 
pared to  fome  on  another  part  of  the 
Regione  Selvofa,  called  Carpinetto.  I 
have  been  told  by  many,  and  particularly 
by  our  guide,  who  had  meafured  the 
largeft  there,  called  La  Caftagna  di  Cento 
Cavalli,  that  it  is  upwards  of  twenty- 
eight  Neapolitan  canes  in  circumference. 
Now  as  a  Neapolitan  cane  is  two  yards  and 
half  a  quarter,  Englifh  meafure,  you  may 
judge,  Sir,  of  the  immenfe  fize  of  this  fa- 
mous tree  [x].  It  is  hollow  from  age,  but 
there  is  another  near  it  almoft  as  large  and 
found.  As  it  would  have  required  a  journey 
of  two  days  to  have  vifited  this  extraor- 
dinary tree,  and  the  weather  being  al- 
ready very  hot,    I  did  not  fee  it.     It   is 


[xl  I  have  heard  fince,  from  fome  of  our  country- 
men who  have  meafured  this  tree,  that  its  dimenfions 
are  aAually  as  abovementioned  ;  but  that  they  could 
perceive  fome  figns  of  four  items  having  grown  toge- 
ther, and  formed  one  tree. 

F  g  amazing 
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amazing  to  me,  that  trees  lliould  flourilli 
in  lb  {hallow  a  foil  -,  for  they  cannot  pe- 
netrate deep  without  meeting  with  a  rock 
of    lava  i    and   indeed  great   part  of  the 
roots  of  the  large  trees  we  pafTed  by  are 
above  ground,  and  have  acquired,  by  the 
impreflion    of  the  air,    a   bark   like  that 
pf    their    branches.     In  this  part  of   the 
mountain,  are  the  fineft  horned  cattle  in 
Sicily  J  we  remarked  in  general,   that  the 
horns  of  the  Sicilian  cattle  are  near  twice 
the  fize  of  any  we  had  ever  feen  •,  the  cat- 
tle  themfelves   are   of   the   common   fize. 
We    pafied    by   the  lava  of   the   lail  e- 
ruption  in  the  year  1766,   which  has  de- 
ftroyed   above  four   miles  fquare   of   the 
beautiful    wood    abovementioned.       The 
mountain  raifed  by  this. eruption  abounds 
with    fulphur    and.  falts,     exactly    refem- 
bling  thofe  of    Vefuvius ;     fpecimens   of 
which   I   lent  fome  time  ago  to  the  late 
Lord  Morton. 

In  about  five  hours  from  the  time  we 
Iiad  left  the  convent  of  St.  Nicolo  dell* 

Arena, 
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Arena,   we  arrived  at  the  borders  of  the 
third  region,  called  La  Netta,  or  Scoperta, 
clean  or  uncovered^  where  we  found  a  very 
fharp  air  indeed  ;   fo  that,   in  the  fame  day, 
the  four  feafons  of  the  year  were  fenfibly 
felt  by  us,  on  this  mountain;  exceflive  fum- 
mer  heats   in  the  Piemontefe,  fpring  and 
autumn   temperature   in  the   middle,    and 
extreme  cold  of  winter  in   the  upper   re- 
gion.    I  could  perceive,  as  we  approached 
the    latter,   a  gradual  decreafe  of  vegeta- 
tion ;     and    from    large   timber  trees    we 
came  to  the  fmall  flirubs  and  plants  of  tlie 
northern  climates  :    I  obferved  quantities 
of  juniper  and  tanzey-,  our  guide  told  us, 
that  later  in  the  feafon  there  are  number- 
lefs  curious  plants  here,   and  that  in  fome 
parts   there    are   rhubarb    and   faffron   in 
plenty.     In  Carrera's  Hiftoiy  of  Catania, 
there  is  a  lift  of  all  the  plants  and  herbs 
of  Etna,  in  alphabetical  order* 

Night  coming  on,    we  here  pitched  a 

tent,  and  made  a  good  fire,  which  was  very 

necefiary  j  for  without  it,  and  very  warni 

F  4  cloathing, 
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cloathing,  we  fliould  furely  have  perillied 
with  cold  ;  and  at  one  of  the  clock  in  the 
morning  of  the  26th,  we  purfued  our 
journey  towards  the  great  crater.  We  paf- 
fed  over  vallies  of  fnow,  that  never  melts, 
except  there  is  an  eruption  of  lava  from 
the  upper  crater,  which  fcarcely  ever  hap- 
pens ;  the  great  eruptions  are  ufually  from 
the  middle  region,  the  inflamed  matter 
finding  (as  I  fuppofe)  its  pafiage  through 
fome  weak  part,  long  before  it  can  rife 
to  the  excefTive  height  of  the  upper  re- 
gion, the  great  mouth  on  the  fummit  only 
ferving  as  a  common  chimney  to  the  Vol- 
cano. In  many  places  the  fnow  is  cover- 
ed with  a  bed  of  alhes,  thrown  out  of 
the  crater,  and  the  fun  melting  it  in  fome 
parts  makes  this  ground  treacherous  -,  but 
as  v/e  had  with  us,  befides  our  guide,  a 
peafant  well  accuftomed  to  thefe  vallies, 
we  arrived  fafe  at  the  foot  of  the  little 
mountain  of  afhes  that  crowns  Etna,  about 
an  hour  before  the  rifmg  of  the  fun. 
This  mountain  is  fituated  in  a  gently  in- 
clining 
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dining  plain,  of  about  nine  miles  in  cir- 
cumference-,   it   is  about  a  quarter  of  a 
mile  perpendicular  in  height,  very  fteep, 
but  not  quite  fo  fteep  as  Vefuvius  ;  it  has 
been  thrown  up  within  thcfe  twenty-five 
or    thirty   years,    as  many  people  at  Ca- 
tania have  told  me  they  remembered  when 
there    was    only   a  large  chafm  or  crater, 
in  the  midft  of  the  abovemxCntioned  plain- 
Till  now,  the  afcent  had  been  fo  gradual 
(for  the  top  of  Etna  is  not  lefs  than  thirty 
miles  from  Catania,    from  whence  the  af- 
cent begins)  as  not  to  have  been  the  leafl 
fatiguing  1   and  if  it  had  not  been  for  the 
fnow,  we  might  have  rode  upon  our  mules 
to  the  very  foot  of  the  little  mountain, 
higher    than  which  the  Canon  our  guide 
had  never  been  :    but  as  I  faw  that  this 
little  mountain  was  compofed  in  the  fame 
manner  as  the   top  of  Vefuvius,    which, 
notwithftanding    the   fmoak   iffuing   from 
every  pore,   is  folid  and  firm,  I  made  no 
fcruple  of  going  up  to  the  edge  of  the 
crater  i  and  my  companions  followed.    The 

fteep 


74  OBSERVATIONS     OH 

fteep  afcent,  the  keennefs  of  the  air,  the 
Vapours  of  the  fulphur,  and  the  violence 
of  the  wind,  which  obliged  us  feveral 
times  to  throw  ourfelves  fiat  upon  our 
faces  to  avoid  being  overturned  by  it, 
made  this  latter  part  of  our  expedition 
rather  inconvenient  and  difagreeable.  Our 
guide,  by  way  of  comfort,  afTured  us,  that 
there  was  generally  much  more  wind  in 
the  upper  region  at  this  time. 

Soon  after  we  had  feated  ourfelves  on 
the  higheft  point  of  Etna,  the  fun  arofe, 
and  difplayed  a  fcene  that  indeed  pafles 
all  defcription.  The  horizon  lighting  up 
by  degrees,  we  difcovered  the  greateft  part 
of  Calabria,  and  the  fea  on  the  other  fide 
of  it ;  the  Phare  of  MefTma,  the  Lipari 
Iflands  ;  Stromboli,  with  its  fmoaking  top, 
though  at  above  feventy  miles  diftance, 
feemed  to  be  juft  under  our  feet  -,  we 
faw  the  whole  ifland  of  Sicily,  its  rivers, 
towns,  harbours,  &c.  as  if  we  had  been 
looking  on  a  map.  The  ifland  of  Malta 
is  low  ground,  and  there  was  a  hazinefs 

in 
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in  that  part  of  the  horizon,    fo  that  we 
could   not  diicern   it  •,   our   guide  afTured 
us,  he  had  feen  it  diftindlly  at  other  timesi 
which  I  can  believe,  as  in  other  parts  of 
the  horizon,  that  were  not  hazy,  we  law 
to  a   miich  greater  diftance-,   befides,  we 
had  a  clear  view  of  Etna's  top  from  our 
fhip,  as  we  were  going  into  the  mouth  of 
the  harbour  of  Malta  ibme  weeks  before ; 
in  Ihort,   as  I  have  fmce  meafured  on  a 
good  chart,  we  took  in  at  one  view  a  cir- 
cle of  above  nine  hundred  Englifh  miles. 
The  pyramidal  fhadow  of  the   mountain 
reached  acrofs  the  whole  ifland,  and  far 
into  the  lea  on  the  other  fide.     I  counted 
from  hence  forty-four  little  mountains  (lit- 
tle   I    call   them   in   comparifon   of  their 
mother  Etna,   though  they  would  appear 
great  any  where  elfe)   in   the  middle  re- 
gion on  the  Catania  fide,  and  many  others 
on    the  other  fide  of  the   mountain,   all 
of  a   conical   form,   and  each   having  its 
crater ;  many  with  timber  trees  flouriihing 
both    within    and    without  their  craters, 

7  The 
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The  points  of  thofe  mountains  that  I 
imagine  to  be  the  moft  ancient  are  blunt- 
ed, and  the  craters  of  courfe  more  ex- 
tenfive  and  lefs  deep  than  thofe  of  the 
mountains  formed  by  explofions  of  a  later 
date,  and  which  preferve  their  pyramidal 
form  entire.  Some  have  been  fo  far 
mouldered  down  by  time,  as  to  have  no 
other  appearance  of  a  crater  than  a  fort 
of  dimple  or  hollow  on  their  rounded 
tops,  others  with  only  half  or  a  third  part 
of  their  cone  {landing  •,  the  parts  that  are 
wanting  having  mouldered  down,  or  per- 
haps been  detached  from  them  by  earth- 
quakes, which  are  here  very  frequent.  All 
however  have  been  evidently  raifed  by 
explofion  •,  and  I  believe,  upon  exami- 
nation, many  of  the  v/himfical  Ihapes  of 
mountains  in  other  parts  of  the  world 
would  prove  to  have  been  occafioned  by 
the  fame  natural  operations.  I  obferved 
that  thefe  mountains  were  generally  in 
lines  or  ridges  ;  they  have  moflly  a  fra6ture 
on    one    fide,     the    fame  as   in   the  little 

mountains 
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moiintayis  raifed  by  explofion  en  the  fides 
of  Vefuvius,  of  which  there  are  eight  or 
nine.  This  fracture  is  occafioned  by  the 
lava's  forcing  its  way  out,  which  opera- 
tion I  have  defcribed  in  my  account  of 
the  laft  eruption  of  Vefuvius.  Whenever 
I  Ihall  meet  with  a  mountain,  in  any  part 
of  the  world,  v/hofe  form  is  regularly  coni- 
cal, with  a  hollow  crater  on  its  top,  and 
one  fide  broken,  I  Ihall  be  apt  to  decide 
fuch  a  mountain's  having  been  formed  by 
an  eruption ;  as  both  on  Etna  and  Ve- 
fuvius the  mountains  formed  by  explofion 
are  without  exception  according  to  this 
defcription.  But  to  return  to  my  nar- 
rative. 

After  having  feafled  our  eyes  with  the 
glorious  profped:  above-mentioned  (for 
which,  as  Spartian  tells  us,  the  Emperor 
Adrian  was  at  the  trouble  of  afcending 
Etna),  we  looked  into  the  great  crater, 
which,  as  near  as  we  could  judge,  is  about 
two  miles  and  a  half  in  circumference ; 
we  did  not  think  it  fafe  to  s;o  round  and 

meafure 
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meafure   it,    as   fome   parts  feemed  to  be 
very    tender   ground.     The  infide  of  the 
crater,    which  is  incrufted  with  falts  and 
fulphurs  like  that  of  Vefavius,   is  in  the 
form   of    an   inverted  hollow  cone,    and 
its  depth  nearly  anfwers  to  the  height  of 
the  little  mountain  that  crov/ns  the  great 
Volcano.     The  fmoak,   iflfuing  abundant- 
ly from  the  fides  and  bottom,   prevented 
cur    feeing    quite   down  •,     but  the  wind 
clearing    away   the    fmoak  from    time   to 
time,  I  faw  this  inverted  cone  contra6led 
almoit   to    a  point  •,    and,   from   repeated 
obferv'ations,    I  dare  fay,  that  in  all  Vol- 
canos,    the    depth   of  the  craters  Vv^iil  be 
found  to  correfpond  nearly  to  the  height 
of  the  conical  mountains  of  cinders  which 
nfually  crown  them :  in  fhort,  I  look  upon 
the  craters  as  a  fort  of  fufpended  funnels, 
under  which  are  vail  caverns  and  abyfies. 
The  fonr.ation  of  fuch  conical  mountains 
with  tlieir  craters  are  eafily  accounted  for, 
by   the  fall  of  the  ftones,    cinders,    and 
allies,  emitted  at  the  time  of  an  eruption. 

The 
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The  fmoak  of  Etna,  though  very  ful- 
phureous,  did  not  appear  to  me  fo  fetid 
and  difagreeable  as  that  of  Vefuvius  -,  but 
our  guide  told  me,  that  its  quality  varies, 
as  I  know  that -of  Vefuvius  does,  ac- 
cording to  the  quality  of  the  matter  then 
in  motion  within.  The  air  was  fo  very 
pure  and  keen  in  the  whole  upper  region 
of  Etna,  and  particularly  in  the  moll  ele- 
vated parts  of  it,  that  we  had  a  difficul- 
ty in  refpiration,  and  that,  independent 
of  the  fulphureous  vapour.  I  brought 
two  barometers  and  a  thermometer  with 
me  from  Naples,  intending  to  have  left 
one  with  a  pcrfon  at  the  foot  of  the  moun- 
tain, whilfl  we  made  our  obfervation  with 
the  other,  at  fun-rifmg,  on  the  fummit ; 
but  one  barometer  was  unluckily  fpoilt 
at  fea,  and  I  could  find  no  one  expert 
enough  at  Catania  to  repair  it :  what  is 
extraordinary,  I  do  not  recolledl:  having 
feen  a  barometer  m  any  part  of  Sicily. 
At  the  foot  of  Etna,  the  24th,  when  we 
jnade  our  firfl  obfervation,  the  quickfilver 

ftood 
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ftood  at  27  degrees  4  lines ;  and  the  26th, 
at  the  moft  elevated  point  of  the  Volcano, 
it  was  at  18  degrees  10  lines.  The 
thermometer,  on  the  firft  obfervation  at 
the  foot  of  the  mountain  was  at  84  de- 
grees, and  on  the  fecond  at  the  crater  at 
5^  [jy].     The   weather    had  not  changed 

[j;]  No  great  ftrcfs  fhould  be  laid  upon  thefe  ob- 
fervations,  as  the  many  inconveniences  we  laboured 
under,  and  the  little  praftice  we  had  in  fuch  nice  opera- 
tions, mull  neceflarily  have  rendered  them  very  in- 
accurate. The  Canon  Recupero,  who  was  our  guide, 
attended  Mefl".  Glover,  Fullerton,  and  Brydone,  up 
Mount  Etna  in  June  1770.  The  latter  is  a  very  inge- 
nious and  accurate  obferver,  and  has  taken  the  height  of 
many  of  the  higheft  mountains  in  the  Alps.  His  ob- 
fervations,  as  the  Canon  informed  me,  were  as  follows : 
At  the  top  of  the  mountain  the  quickfilver  in  the 
thermometer  was  9  degrees  below  freezing  point,  when 
at  the  foot  of  the  mountain  it  rofe  to  76.  At  the 
foot  of  the  little  mountain  that  crowns  the  Volcano 
the  barometer  ftood  at  20°  4I',  half  way  up  this  little 
mountain  it  was  at  19°  6'";  but  the  wind  was  too  vio- 
lent for  them  to  attempt  any  more  obfervations.  The 
barometer  and  thermometer  were  of  Fahrenheit's.  Mr, 
Brydone  remarked,  as  he  went  up  in  the  night,  that  he 
could  diflinguifh  the  ftars  in  the  milky  way  with  won- 
i  in 
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in  any  refpc6t,  and  was  equally  fine  and 
tlear,  the  24th  and  26th.  We  found  it 
difficult  to  manage  our  barometer  in  the 
extreme  cold  and  high  wind  on  the  top 
of  Etna ;  but,  from  the  moft  exaft  obfer- 
rations  we  could  make  in  our  circum- 
ftances,  the  refult  was  as  abovcmentioned. 
The  Canon  affnred  me,  that  the  perpen- 
dicular heiglit  of  Mount  Etna  is  fome- 
thing  more  than  three  Italian  miles,  and  I 
verily  believe  it  is  fo. 

After  having  pafied  at  leaft  three  hours 
on  the  crater,  we  defcendcd,  and  went  to 
a  rifmg  ground,  about  a  mile  dillant  fi-om 
the  upper  mountain  we  had  juft  left,  and 
faw  there  fome  remains  cf  tlie  founda-^ 
tion  of  an  ancient  building;  it  is  of  brick, 
and  feems  to  have  been  ornamented  with 
white  marble,  many  fragments  of  which 
are  fcattered  about.  It  is  called  the  Phi- 
lofopher's  Tower,  and  is  faid  to  have  been 

derful  clearnefs,  and  that  the  cold  was  much  morein- 
tenfe  than  he  had  ever  felt  upon  the  highefl  iiioun* 
tains  of  the  Alps. 

G  inhabited 
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inhabited  by  Empedocles.  As  the  an- 
cients ufed  to  facrifice  to  the  celeftial 
gods  on  the  top  of  Etna  [z],  it  may  very 
well  be  the  ruin  of  a  temple  that  ferved 
for  that  purpofe.  From  hence  we  went 
a  little  further  over  the  inclined  plain 
abovementioned,  and  faw  the  evident  marks 
of  a  dreadful  torrent  of  hot  water,  that 
came  out  of  the  great  crater  at  the  time 
of  an  eruption  of  lava  in  the  year  1755, 
and  upon  which  ph^nom^enon  the  Cano- 
nico  Recupero,  our  guide,  has  publijfhed 
a  differtation.  Luckily*  this  torrent  did 
not  take  its  courfe  over  the  inhabited  parts 
of  the  mountain ;  as  a  like  accident  on 
Mount  Vefuvius  in  1631  fwept  away  fome 
towns  and  villages  in  its  neighbourhood, 
with  thoufands  of  their  inhabitants.  The 
common  received  opinion   is,     that   thefe 

[z]  This  paiTage,  in  Cornelius  Severus's  poem  upon 
Etna,  feems  to  confirm  my  opinion  : 

"  Placantefque  etiam  casieftia  numlna  thure 
*'  Summo  cerne  jugo,  vel  qua  Hberrimus  vEtna 
*'  Improfpedus  hiat ;   tantarum  femina  rerum 
*♦  Si  nihil  irritet  fiaaimas,  Ilupeatque  profundum." 
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eruptions  of  water  proceed  from  the  Vol- 
canos  having  a  communication  with  the 
fea ;  but  I  rather  believe  them  to  proceed 
merely  from  depofitions  of  rain  water  in 
fome  of  the  inward  cavities  of  them.  We 
likewife  faw  from  hence  the  whole  courfe. 
of  an  ancient  lava,  the  mofl  confiderable 
as  to  its  extent  of  any  known  here  •,  it  ran 
into  the  lea  near  Taormina,  which  is  not 
lefs  than  thirty  miles  from  the  crater 
whence  it  ilTued,  and  is  in  many  parts 
fifteen  miles  in  breadth.  As  the  lavas  of 
Etna  are  very  commonly  fifteen  and  twen- 
ty miles  in  length,  fix  or  feven  in  breadth,. 
and  fifty  feet  or  more  in  depth  •,  you  may 
judge.  Sir,  of  the  prodigious  quantities 
of  matter  emitted  in  a  great  eruption  of 
this  mountain,  and  of  the  vaft  cavities 
there  mull  neceffarily  be  within  its  bowels. 
The  moft  extenfive  lavas  of  Vefuvius  do 
not  exceed  feven  miles  in  leno;th.  The 
operations  of  nature  on  the  one  moun- 
tain and  the  other  are  certainly  the  fame ; 
but  on  Mount  Etna,  all  are  upon  a  great 
G  2  icale. 
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fcale.  As  to  the  hatiire  and  quality  of 
their  lavas,  they  are  ttlUch  the  fatne  •,  but 
I  think  thofe  of  Etna  father  blacker,  and 
in  general  more  porous,  than  thofe  of 
Vefuvius.  In  the  parts  of  Etna  thlt  we 
went  over,  I  faw  no  ftratas  of  pumice 
(tones,  which  are  frec^ueht  he^t  Vefuvius, 
arid  cover  the  ancient  city  of  Pompeii ; 
but  out  guide  told  us,  that  there  are  fuch 
in  other  parts  of  the  mountain.  1  faw 
fome  ftratas  of  what  is  called  here  tufa ; 
it  is  the  fam.e  that  covers  Herculaneum, 
and  that  compofes  moft  of  the  high 
grounds  about  Naples  •,  it  is,  upon  exami- 
nation, a  ihixtlire  of  fmall  pumice  ftones, 
aihes,  and  fragments  of  lava,  which  is  by 
ximQ  hardened  into  a  fort  of  ftone  \_a~\, 
In  fhort,  I  found,  v/ith  rcfpect  to  the  mat- 
ter erupted,  nothing  oh  Mount  Etna  that 
Vefuvius  docs  not  produce  •,  and  there  cer- 
tainly is  a  much  greater  variety  in  the 
erupted   matter    and   lavas    of  the  latter, 

[fl]  A  better  account  of  the  formation  of  tufa  will 
be  fcen  in  my  next  letter. 

than 
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than  of  the  former  j  both  abound  with 
pyrites  ^nd  cryilallizations,  or  rather  v'lr 
.trifications.  The  fea  fhore  at  the  foot 
of  Etna,  indeed,  abounds  with  amber,  of 
which  there  is  none  found  at  the  foot  of 
Vefuvius.  At  prefcnt  there  is  a  much 
greater  quantity  of  fulphur  and  falts  on 
the  top  of  Vefuvius  that  on  that  of  Etna  9 
but  this  circumllance  varies  according  to 
fhe  degree  of  fermentation  within ;  and 
our  guide  alTured  me,  he  had  feen  greater 
quantities  on  Etna  at  other  times.  In  our 
way  biick  to  Catania,  the  Canon  fhewed 
nie  a  little  hill,  covered  with  vines,  which 
.belonged  to  the  Jefuits,  and,  as  is  well  at- 
tefted,  was  undermined  by  the  lava  in  the 
year  1669,  and  tranfported  half  a  mile 
from  the  place  where  it  flood,  without 
having  damaged  the  vines. 

In    great  eruptions  of  Etna,    the  fame 
fort  of  lightning,    as  defcribed  in  my  ac- 
count of  the   laft  eruption   of   V.efuvius., 
•  has    been   fr/squejitly  feen  to  ipTue  from 
G  3  the 
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the  fmoak  of  its  great  crater.  The  an- 
tients  took  notice  of  the  fame  phenomenon  ; 
for  Seneca  (lib.  ii.  Nat.  Queft.)  fays, — 
"  ^tna  aliquando  multo  igne  abundavit, 
*'  ingentem  vim  arenae  urentis  effudit,  in- 
"  volutus  eft  dies  piilvere,  popv.lofque 
"  fubita  nox  terruit,  illo  tempore  aiunt  plu- 
*'  rima  fuijfe  tonitrua  et  fulmina.^'' 
■  Till  the  year  252  of  Chrift,  the  chrono- 
logical accounts  of  the  eruptions  of  Etna 
are  very  imperfect :  but  as  the  vejl  of  St. 
Agatha  was  in  that  year  firft  oppofed  to 
check  the  violence  of  the  torrents  of  lava, 
and  has  ever  fmce  been  produced  at  the 
time  of  great  eruptions  ;  the  miracles  at- 
tributed to  its  influence,  having  been  care- 
fully recorded  by  the  priefts,  have  at  leaft 
■preferved  the  dates  of  fuch  eruptions. 
The  relicks  of  St.  Januarius  have  rendered 
the  fame  fervice  to  the  lovers  of  natural 
hiftory,  by  recording  the  great  eruptions 
of  Vefuvius.  1  find,  by  the  dates  of  the 
eruptions  of  Etna,  that  it  is  as  irregular 

and 
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and    uncertain  in  its  operations  as  Vefu- 
vius  [/>].     The  laft  eruption  was  in  1766. 

On  our  return  from  MefTina  to  Naples, 
we  were  becalmed  three  days  in  the  midft 
of  the  Lipari  iflands,  by  which  we  had  an 
opportunity  of  feeing  that  they  have  all 
been  evidently  formed  by  explofion  [c]  ; 

[i]  The  dates  of  the  eruptions  of  Mount  Etna,  re- 
corded by  hiftory,  are  as  follows  :  Before  the  Chriftian 
^rafour,  in  the  years  3525.  3538-3554.  3843.  After 
Chrift,  iwenty-feven  have  been  recorded,  1175.  1285. 
1321.  1323.  1329.  1408.  1530.  1536.  1537.  1540. 
»545'  1554-  1556-  1566.  1579.  1614.  1634.  1636. 
1643.  1669.  1682.  1689.  1692.  1702.  1747.  1755. 
J  766. 

The  dates  of  the  eruptions  of  Vefuvius  are  as  fol- 
lows:  After  Chrift — 79.  203.  472.  512.685.993. 
1036.  1043.  1048.  1 136.  1506.  [1538,  the  eruption 
at  Puzzole.]  1631.  1660.  1682.  1694.  1701.  1704. 
1712.  1-717.  1730.  1737.  1751.  1754.  1760.  1766. 
1767.  1770.   1771: 

[f]  Pliny,  in  his  account  of  thefe  iflands,  in  the 
I X  chapter  of  the  third  book  of  his  Natural  Hiftory, 
feems  to  confirm  this  opinion. 

"  Lipara  cum  civium  Romanorum  oppido,  dida  a 

**  Liparorege,  qui  fucceffil  ^olo,  antea  Melogonis  vcl 

*'  Meliganis  vocitata,  abeft  xii  millia  paff.  ab  Italia, 

G  4  one 
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one  of  them,  called  Vulcano,  is  in  the  fame 
ftate  .  as  the  Solfaterra.  Stromboli  is  a^ 
Volcano,  exifling  in  all  its  force,  and,  in  its 
form  of  courfe,  is  the  moil  pyramidal  of 
^il  the  Lipari  Ifiands  j  we  faw  it  throw  up 
red  hot  ftones  from  its  crater  frequently, 
^nd  fome  fmall  flreams  of  lava  iflued  from 
its  fide,  and  ran  into  the  fea[i].  This  Vol- 
cano differs  from  Etna  and  Vefuvius,  by 
its  continually  emitting  lire,  and  feldom  any 
lava ;  notwithftanding  its  continual  explo- 
fions,  this  ifland  is  inhabited,  on  one  fide, 
by  about  an  hundred  families. 

**  ipfa  circuitu  pauIo  miriorl.  Inter  hanc  et  Siciliam 
*'  altera,  antea  Therafia  appellata,  nunc  Hiera;  qui 
**  facra  Vulcano  eft,  colle  in  ea  nodlurnas  evomente 
"  flammas.  TertiaStrongyle,  aLiparamilliapafTuuni 
*'  ad  exortum  folis  vergens,  in  qua  regnavit-ilk)lus,  quag 
*'  a  Lipara  liquidiore  flainma  tantum  difFert :  e  cujus 
*'  fumo  equlnam  flaturi  fi'nt  venti,  in  triduuni  prsdicere 
*' jnccls  traduntur  ;  unde  ventos  ^olo  paruiffe  exif- 
"  timatum.  Quarta  Didyme,  minor  quam  Lipara, 
••  Quinta  Ericufa  ;  fexta  Phcenicufa ;  pabulo  proxi- 
"  marum  relida.  Novissima,  eademque  Minima, 
•*  Evonymos." 


[*/]  See  Plate  V, 


Thefe, 
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Thefc,  as  well  as  I  can  recoiled,  are 
all  the  obieryations  that  I  made  with  re- 
fpedl  to  Volcanos,  in  my  late  curious  tour 
of  Sicily ;  and  I  fhall  be  very  happy 
ihould  the  communication  of  them  af- 
ford you,  or  any  of  our  countrymen 
(lovers  of  natural  hiftory)  fatisfadtion  or 
entertainment. 

I  am., 

Sir, 

With  great  regard  and  efteem. 

Your  moft  obedient 

humble  fervant, 

W.  Hamilton. 


L  E  T- 
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LETTER    V. 

To  Mathew  Maty,  M.  D.  Secretary  to 
the  Royal  Society. 

Remarks  upon  the  Nature  of  the  Soil 
of  Naples,  and  its  Neighbourhood, 

*'  Mille  miracula  movet  faciemque  mutat  locis,  et  de- 
"  fert  montcs,  fubrigit  plana,  valles  extuberat  novas, 
♦*  in  profundo  infulaseregit." 

S  E  N  E  c  A,  De  Terra-motu, 

SIR,  Naples,  Oa.  i6,  1770. 

ACCORDING  to  your  defire,  I  lofe 
no  ttfne  in  fending  you  fuch  further 
remarks  as  I  have  been  making  with  fome 
diligence,  for  fix  years  paft,  in  the  compafs 
of  twenty  miles,  or  more,  round  this  ca- 
pital. By  accompanying  thefe  remarks  with 
a  map  of  the  country  I  defcribe  [Plate  VI.], 
and  with  the  fpecimens  of  different  matters 

that 
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that  compofe  the  moll  remarkable  fpots  of 
it,  I  do  not  doubt  but  that  I  fhall  convince 
you,  as  1  am  myfelf  convinced,  that  the 
whole  circuit  (fo  far  as  I  have  examined) 
■within  the  boundaries  marked  in  the  map 
is  wholly  and  totally  the  produftion  of 
fubterraneous  fires  -,  and  that  moil  proba- 
bly the  fea  formerly  reached  the  m.oun- 
tains  that  lie  behind  Capua  and  Caferta, 
and  are  a  continuation  of  the  Appenines. 
If  I  may  be  allowed  to  compare  fmall 
things  with  great,  I  imagine  the  fubter- 
raneous fires  to  have  worked  in  this  coun- 
try, under  the  bottom  of  the  fea,  as  moles 
in  a  field,  throwing  up  here  and  there  a 
hillock  ;  and  that  the  matter  thrown  out  of 
fome  of  thcfe  hillocks,  formed  into  fettled 
Volcanos,  filling  up  the  fpace  between 
one  and  the  other,  has  compofed  this  part 
of  the  continent,  and  many  of  the  iflands 
adjoining. 

P'rom  the  obfervations  I  have  made  upon 
Mount  Etna,  Vefuvius,  and  its  neignbour- 

hood, 
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hood,  I  dare  fay,  that,  after  a  careful 
examination,  moft  mountains,  that  are  or 
have  been  Volcanos,  would  be  fouad  to 
owe  tlieir  exillcnce  to  fubterraneous  fire ; 
the  direct  reverfe  of  what  I  find  the  com- 
jnonly  received  opinion. 

Nature,  though  varied,  is  .certainly  in 
■general  uniform  in  her  operations  ;  and  I 
cannot  conceive  that  tv/o  fiich  confider- 
ible  Volcanos  as  Etna  and  Vefuvius  fhouid 
Iiave  httn  formed  otherwife  than  every 
■other  conficlerable  Volcano  of  the  known 
world.  I  do  not  wonder  that  fo  little 
progrefs  has  been  made  in  the  improve- 
ment of  natural  hiftory,  and  particularly 
in  that  branch  of  it  which  regards  the 
theory  of  earth  ^  Nature  ads  flowly,  it  is 
dil^icuk  to  catcli  her  in  the  fad:.  Thofe 
who  have  made  this  fubjed  their  ftudy 
have,  without  IJcruple,  undertaken  at  once 
to  v/rite  the  natural  hiftory  of  a  whole 
province,  or  of  an  entire  continent  •,  not 
receding,    that  the   longed   life   of    man 

fcarccly 
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■ftarcely    afFords    him  time  to  give  a  per* 
fed:  one  of  the  fmalleft  infedt. 

1  am  fehfible  of  v/hat  I  undertake  in 
giving  you,  Sir,  even  a  very  imperfe^ 
account  of  the  nature  of  the  foil  of  a 
little  more  than  twenty  miles  round  Na- 
ples :  yet  I  flatter  m.yfelf  that  my  remarks, 
fuch  as  they  are,  may  be  of  fome  ufc  to 
any  one  hereafter,  who  may  have  leifure 
and  inclination  to  follow  them  up.  The 
kingdom  of  the  Two  Sicilies  offers  cer- 
tainly the  fairell  field  for  obfervations  of 
this  kind,  of  any  in  the  whole  world ; 
here  are  Volcanos  exifting  in  their  full 
force,  fome  on  their  decline,  and  others 
totally  extinft. 

I'o  begin  with  fome  degree  of  order, 
which  is  really  difHcult  in  the  variety  of 
matter  that  occurs  to  my  mind,  I  will  firft 
mention  the  bafis  on  which  I  found  all 
my  conjeftures.  It  is  the  nature  of  the 
foil  that  covers  the  antient  towns  of  Her- 
culaneum  and  Pompeii,  and  the  interior 
and   exterior  form  of  the  new  mountain, 

near 


^  OBSERVATIONS     ON 

near  Puzzole,  with  the  fort  of  materials  of 
which   it  is  compofed.     It  cannot  be  de- 
nied, that  Herculaneum  and  Pompeii  ftood 
once    above    ground  •,    though   now,    the 
former  is  in  no  part  lefs  than  feventy  feet, 
and  in  fome  parts  one  hundred  and  twelve 
feet,  below  the  prefent  furface  of  the  earth  ; 
and  the  latter  is  buried  ten  or  twelve  feet 
deep,  more  or  lefs.     As  we  know  from  the 
very  accurate  account  given  by  Pliny  the 
younger  to  Tacitus,  and  from  the  accounts 
of  other  contem.porary  authors,  that  thefe 
towns  were  buried  by  an  eruption  of  Mount 
Vefuvius  in  the  time  of  Titus  ;  it  muft  be 
allowed,  that  whatever  matter  lies  between 
thefe  cities  and  the  prefent  furface  of  the 
earth   over   them,     muft   have   been  pro- 
duced fmce  the  year  79  of  the  Chriftian 
sera,   the   date   of   that  formidable  erup- 
tion. 

Pompeii,  which  is  fituated  at  a  much 
greater  diftance  from  the  Volcano  than 
Herculaneum,  has  felt  the  effeds  of  a 
fmgle  eruption  only  \    it  is  covered  with 

white 


MOUNT    VESUVIUS,   &C.        95 

white  pumice  ftones,  mixed  with  fragments 
of  lava  and  burnt  matter,  large  and  fmali : 
the  pumice  is  very  light  -,  but  1  have  found 
fome  of  the  fragments  of  lava  and  cinders 
there,  weighing  eight  pounds.  I  have  of- 
ten wondered,  that  fuch  weighty  bodies 
could  have  been  carried  to  fuch  a  diflance 
(for  Pompeii  cannot  bj  lefs  than  live  miles, 
in  a  ftrait  line,  from  the  mouth  of  Vefu- 
vius).  Every  obfervation  confirms  the 
fall  of  this  horrid  fhower  over  the  unfor- 
tunate city  of  Pompeii,  and  that  few  of 
its  inhabitants  had  dared  to  venture  out  of 
their  houfes ;  for  in  many  of  thofe  which 
have  been  already  cleared,  ikeletons  have 
been  found,  fomie  v,'ith  gold  rings,  ear 
rings,  and  bracelets.  I  have  been  prefent 
at  the  difcovery  of  feveral  human  fkeletons 
myfelf  •,  and  under  a  vaulted  arch,  about 
two  years  ago,  at  Pompeii,  I  faw  the  bones 
of  a  man  and  a  horfe  taken  up,  with 
the  fragments  of  the  horfe's  furniture, 
which  had  been  ornamented  with  falfe 
gems  fet  in  bronze.     The  feulls  of  fome 

of 
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of  the  fkeletons  found  in  the  ftreets  had 
been  evidently  fraftnred  by  the  fall  of  the 
ftones.  His  Sicilian  Majefty's  excavations 
are  confined  to  this  fpot  at  prefent ;  and 
the  curious  in  antiquity  may  exped  here- 
after, from  fo  rich  a  mine,  ample  matter 
for  their  diflertations  :  but  I  will  confine 
myfelf  to  fuch  obfervations  only  as  relate 
to  my  prefent  fubje6t. 

Over  the  ftratum  of  pumice  and  burnt 
matter  that  covers  Pompeii,  there  is  a 
ftratum  of  good  mould,  of  the  thicknefs  of 
about  two  feet  and  more  in  fome  parts,  in 
which  vines  flourifh,  except  in  fome  par- 
ticular fpots  of  this  vineyard,  where  they 
are  fubjed;  to  be  blafted  by  a  foul  vapour, 
or  mofeie,  as  it  is  called  here,  that  rifes 
from  beneath  the  burnt  matter.  The 
abovementioned  fhower  of  pumice  ftones, 
according  to  my  obfervations,  extended 
beyond  Caftel-a-mare  (near  which  fpot  the 
ancient  town  of  Stabia  alfo  lies  buried  un- 
der them)  and  covered  a  tradl  of  country 
not  lefs  than  thirty  miles  in  circumference. 

7  It 
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It  was  at  Stabia  that  Pliny  the  elder  loft 
his  life,  and  this  Ihower  of  pumice  ftones 
is  well  defcribed  in  the  younger  Pliny's 
letter.  Little  of  the  matter  that  has  iiTu'ed. 
from  Vefuvius  fince  that  time,  has  reach-' 
ed  thefe  parts  :  but  I  muft  obferve,  that 
the  pavement  of  the  llreets  of  Pompeii  is 
of  lava;  nay,  under  the  foundation  of  tlie 
town,  there  is  a  deep  ftratum  of  lava  and 
burnt  matter.  Thefe  circumftances,  with 
many  others  that  will  be  related  hereafter, 
prove,  beyond  a  doubt,  that  there  have! 
been  eruptions  of  Vefuvius  previous  to  that 
of  the  year  '^(^^  which  is  the  firft  recorded 
by  hiftory. 

The  growth  of  foil  by  time  is  eafily  ac- 
counted for ;  and  who,  that  has  vifited 
ruins  of  ancient  edifices,  has  not  often  feen 
a  flouriihing  fhrub,  in  a  good  foil,  upon 
the  top  of  an  old  wall  ?  I  have  remarked 
many  fuch  on  the  moft  confiderable  ruins 
at  Rome  and  elfewhere.  But  from  the  foil 
which  has  grown  over  the  barren  pumice 
that  covers  Pompeii,  I  was  enabled  to  make 
H  a  curious 
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a  curious  obfervatiron.  Upon  examini^rg 
the  cuts  and  hollow  ways  made  by  currents 
of  water  in  the  neighbourhood  of  Vefu- 
vius  and  of  other  Volcanos,  I  had  re- 
marked that  there  lay  frequently  a  ftratum 
of  rich  foil,  of  more  or  lefs  depth,  between 
the  matter  produced  by  the  explofion  of 
fucceeding  eruptions  [^]  ;  and  I  was  na- 
turally led  to  think,  that  fuch  a  ftra- 
tum had  grown  in  the  fame  manner  as 
the  one  abovementioned  over  the  pumice 
of  Pompeii.  Where  the  ftratum  of  good 
foil  wa&  thick,  it  was  evident  to  me  that 
many  years  had  elapfed  between  one  erup- 
tion and  that  which  fucceeded  it.  I  do  not 
pretend  to  fay,  that  a  juft  eftimate  can  be 
formed  of  the  great  age  of  Volcanos  from 

{f  ]  The  Abate  Giulio  Cefare  Eruccini  defcrlbes  very 
rtegantly,  in  his  account  of  the  eruption  of  Vefuvius 
in  1631,  his  having  made  an  obfervation  of  the  like 
Mature — his  words  are  (after  having  particularized  the 
different  ftrata  of  erupted  matter  lying  one  over  an- 
other)— **  parendo  appunto  che  la  natura  ci  abbia  vo- 
*'  lato  lafciare  fcrltto  in  quefta  terra  tutti  gli  incendii 
**  memorabjli- raccontati  delli  autori.-'* 
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this  ojbfervation  ;  but  Ibme  fort  of  calculaf- 
tion  might  be  made :  for  inilance,  fhould 
an  explofion  of  pumice  cover  again  the 
fpot  under  which  Pompeii  is  buried,  the 
ftratum  of  rich  foil  abovemenxioned  would 
certainly  lie  between  two  beds  of  pumice ; 
and  if  a  like  accident  had  happened  a 
thoufand  years  ago,  the  ftratum  of  rich 
foil  would  as  certainly  have  wanted  much 
of  k&  prefent  thicknefs,  as  the  rotting  of 
vegetables,  manure,  &c.  is  ever  increafmg 
a  cultivated  foil.  Whenever  I  find  then  a 
fucceflion  of  different  ftrata  of  pumice  and 
burnt  matter,  like  that  which  covers  Pom- 
peii, intermixed  with  ftrata  of  rich  foil, 
of  greater  or  kfs  depth,  I  hope  I  may  be 
allowed  reafonably  to  conclude,  that  the 
whole  has  been  the  produ6lion  of  a  long 
feries  of  eruptions,  occafloned  by  Subter- 
raneous fire.  By  the  fize  and  weight  of 
the  pumice,  and  fragments  of  burnt  erupted 
matter  in  thefe  ftrata,  it  is  eafy  to  trace 
them  up  to  their  fource,  which  I  have 
done  more  than' once  in  the  neighbour- 
H  2  hood 
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hood  of  Puzzole,  where  explofions  have 
been  frequent.  The  gradual  decreafe  in 
the  fize  and  quantity  of  the  erupted  mat- 
ter in  the  ftratum  abovementioned,  from 
Pompeii  to  Caftle-a-Mare,  is  very  vifible  : 
,at  Pompeii,  as  1  faid  before,  I  have  found 
them .  of  eight  pounds  weight,  when  at 
Caftle-a-Mare  the  largeft  do  not  weigh  an 
t)unce. 

The  matter  which  covers  the  ancient 
town  of  Herculaneum  is  not  the  produce 
of. one  eruption  only-,  for  there  are  evi- 
I'dent  rharks  that  the.  matter  of  fix  eruptions 
has  taken  its  courfc  over  that  which  lies 
immediately  above  the  town,  and  was  the 
caufe  of  its  deftru(Slion.  Thefe  ft  rata  are 
either  of  lava  or  burnt  matter,  with  veins 
of  good  foil  between  them.  The  ftratum 
of  erupted  matter  that  immediately  covers 
the  town,  and  with  which  the  theatre  and 
moft  of  the  houfes  were  filled,  is  not  of  that 
foul  vitrified  matter,  called  lava,  but  of  a 
fort  of  foft  ftone,  compofed  of  pumice, 
alhcs,  and  burnt  matter.     It  is  exadly  of 

the 
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the  fame  nature  with  what  is  called  here 
the  Naples  ftone  ;  the  Italians  diflinguifh 
it  by  the  name  of  tufa^  and  it  is  in  general 
ufe  for  building.  Its  colour  is  ufually  that 
of  our  free  ftone,  but  fometimes  tinged 
with  grey,  green,  and  yellow ;  and  the 
pumice  ftones,  with  which  it  ever  abounds, 
are  fometimes  large,  and  fometimes  fmall : 
it  varies  likcwife  in  its  degree  of  foiidity. 

The  chief  article  in  the  compofition  of 
tufa  feems  to  me  to  be,  that  fine  burnt 
material,  which  is  called  puzzolane,  whofe 
binding  quality  and  utility  by  way  of  ce- 
ment are  mentioned  by  Vitruvius  [/],  and 

[y]  Thefe  are  his  words,   book  II.  chap.  vi. 
"  De  Pulvere  Puteolano. 

"  Eft  etiam  genus  pulveris,  quod  efficit  naturali- 
"  ter  res  admirandas.  Nafcitur  in  regionibus  Baianis, 
**  et  in  agris  municipiorum,  qua;  funt  circa  Vefu- 
"  vium  montem,  quod  commixtum  cum  cake  et 
*'  ca'mento  non  modo  ca;teris  sedificiis  praeftat  firmi- 
"  tates,  fed  etiam  moles,  quje  conftruuntur  in  mari, 
*'  fub  aqua  folidefcunt.  Hoc  autem  fieri  hac  ratione 
*'  videtur,  quod  fub  his  montibus  ct  terra  ferventes 
'*  funt  fontes  crebri,  qui  non  elTent,  fi  non  in  imo  ha- 
"  berent,  aut  de  fulfure,  aut  alumine,   aut  bitumine 

Fl  3  which 
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tvhich  is  to  be  met  with  only  in  countries 
that    have   been  fubjeft   to  fubterraneous 

*'  ardentes  maximos  ignes  :  igitur  penitus  ignis,  et 
*'  flammce  vapor  per  intervenia  permanans  et  ardens, 
*'  efficetlevem  earn  terram,  etibi,  qui  nafcitur  tophus, 
**  exugens  eft,  et  fine  liquore.  Ergo  cum  tresres  con- 
*'  fimili  ratione,  ignis  vehcmentia  formatae  in  unam 
"  pervenerint  mixtionem,  repente  recepto  liquore  una 
*'  coh2:refcunt,  et  ccleriter  humore  durata;  folidantur, 
*'  neque  eas  flu£lus,  neque  vis  aquas  poteft  difTolvere." 

About  Baia,  Puzzole,  and  Naples,  we  have  an  op- 
portunity of  remarking  the  truth  of  ihefe  laft  words. 
Several  of  the  piers  of  the  ancient  harbour  of  Puzzole, 
vulgarly  called  Caligula's  bridge,  and  which  are  com- 
pofed  of  brick,  joined  with  this  fort  of  ctmcnt,  are  ftill 
Hand'ing  in  the  ka,  though  mucli  expofed  to  the  v/aves ; 
and  i-pon  every  part  of  the  ihore  you  iind  large  mafles 
of  brick-walls  rounded  and  polifhed  by  friftion  in  the 
I'ea,  the  brick  and  mortar  making  one  body,  and  ap* 
pearing  like  a  variegated  ftone.  Large  pieces  of  o]d 
wails  are  likewife  often  cut  out  into  fquare  pieces,  and 
niade  ufe  of  in  modern  buildings  inllead  of  ftone. 

Soon  after  the  tirft  quotation,  Pliny  fays,  "  Si  ergo 
"  in  his  locis  aquarum  ferventesinveniunturfontes,  et 
**  in  montibus  excavatis  calidi  vapores,  ipfaque  locaab 
"  antiquis  meniorantur  pervagantes  in  agris  habuifle 
"  ardores,  videtur  efie  certum  ab  ignis  vehementia  ex 
"  topho  terraque,  quemadmodum  in  fornacibus  et  a 
"  calce,  ita  ex  his  ereptum  elTe  iiquorem,     Igittir  dif, 

fires. 
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fires.  It  is,  I  believe,  a  fort  of  lime  pre- 
pared by  nature.  This,  mixed  with  water, 
great  or  fmall  pumice  ftones,  fragments 
of  lava,  and  burnt  matter,  may  naturally  be 
fuppofed  to  harden  into  a  ftone  of  this 
kind  [g]  ;  and,  as  water  frequently  attends 
eruptions  of  fire,  as  will  be  feen  in  the  ac- 
counts I  lliall  give  of  the  formation  of  the 
new   mountain  near  Puzzole,    I  am  con- 

**  iimilibus,  et  diiparibus  rebus  correptis,  et  in  unam 
*'  poteftatem  collatis,  callida  humoris  jejunitas  aqua 
**  repente  fatiata,communibus  corporibus  latent!  calore 
*'  confervefcit  et  vehementer  eflecit  ea  coire,  celeriter» 
**  que  una  foliditatis  percipere  virtutem." 

[g]  Scipione  Falcone,  a  very  good  obferver,  in  his 
Difcorfo  naturalc  delli  caufe  et  effetti  del  VeJ'u-vio,  iays, 
that  he  faw,  after  the  eruption  of  A^efuvius  in  1631 
(which  was  attended  with  hot  water),  the  mud  har- 
den almoft  to  a  ftone  in  a  few  days ;  his  words  are 
thefe — "  fatta  dura  a  mode  di  calcina  e  di  pietra  non 
*'  akrimenti  di  cenere,  perche  dopo  alcuni  giorni  v>' 
**  ci  e  caminato  per  fopra  e  ii  e  conofciuta  duriflima 
*'  che  ci  vogliono  li  picconi  per  romperla."  This  ac- 
count, with  other  circumftances  mentioned  in  this 
letter,  make  it  highly  probable,  that  all  the  tufas  in 
the  neighbourhood  of  \'^efuvius  have  been  formed  by 
a  like  operation. 

H  4.  vinced 
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.vinced  the  firft  matter  that  ifllied  from 
Vefuvius,  and  covered  Herculaneum,  was 
in  the  ftate  of  liquid  mud.  A  circumftance 
ftrongly  favouring  my  opinion  is,  that, 
about  two  years  ago,  I  faw  the  head  of 
an  antique  flatue  dug  out  of  this  matter 
within  the  theatre  of  Herculaneum ;  the 
impreflion  of  its  face  remains  to  this  day 
in  the  tnfa.,  and  might  ferve  as  a  mould 
for  a  call  in  plaifter  of  Paris,  being  as  per- 
fe6l  as  any  rrtould  I  ever  faw.  As  much 
may  be  inferred  from  the  exaft  refemblancp 
of  this  matter,  or  tufa,  which  immediately 
covers  Herculaneum,  to  all  the  tufas  of 
which  the  high  grounds  of  Naples  and  its 
neighbourhood  are  ccmpofed.  I  detached 
a.piecp  of  it  flicking  to,  and  incorporated 
with,:  the  painted  ftucco  of  the  infide  of 
thfe-  theatre  •  of  Herculaneum,  and  Ihall 
Tend  it  for  your  infpcftion  [Z?].  It  is  very 
.different,  as  you  will  fee,  from  the  vitri- 

\Ji\  This  piece  is  now  in  the  Mufeum  of  the  Royal 
Societv,   together  with  many  other  fpecimens,   men- 
tioned in  this  and  in  the  following  letter.    M.  M. 
;  .   I  ,  fie4 
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fied  matter  called  lava,  by  which  it  has 
been  f^enerally  thought  that  Herculaneum 
was  deftroyed.  The  village  of  Refina  and 
feme  villas  ftand  at  prefent  above  this  un- 
fortunate town. 

To  account  for  the  very  great  difference 
of  the  matters  that  cover  Herculaneum 
and  Pompeii,  I  have  often  thought  that, 
in  the  eruption  of  79,  the  mountain  mufi: 
have  been  open  in  more  than  one  place. 
A  paffage  in  Pliny's  letter  to  Tacitus 
feems  to  fay  as  much  :  "  Interim  e  Vefuvio 
"  monte  pluribus  locis  latifTimas  flamma?, 
*•'  atque  incendia  relucebant,  quorum  ful- 
"  gor  et  claritas  tenebras  nodtis  pellebat  :'* 
fo  that  very  probably  the  matter  that  co- 
vers Pompeii  proceeded  from  a  mouth, 
or  crater,  m.uch  nearer  to  it  than  is  the 
great  mouth  of  the  Volcano,  from  whence 
came  the  miatter  that  covers  Herculaneum. 
This  matter  might  neverthelefs  be  faid  to 
have  proceeded  from  Vefuvius,  juft  as  the 
eruption  in  the  year  1760,  which  was  quite 
independent  of  the  great  crater  (being  four 

miles 
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miles  from  it\  is  properly  called  an  erup-. 
tion  of  Vefuvius. 

In  the  beginning  of  eruptions.  Vol- 
canos  frequently  throw  up  v/ater  mixed 
with  the  afhes.  Vefuvius  did  fo  in  the 
eruption  of  163 1,  according  to  the  tefli- 
mony  of  many  contemporary  writers.  The 
fame  eircumltance  happened  in  1669,  ac- 
cording to  the  account  of  Ignazzio  Sor- 
rentino,  who,  by  his  Hiflory  of  Mount 
Vefuvius,  printed  at  Naples  in  1734,  has 
fliewn  himfelf  to  have  been  a  very  ac- 
curate obferver  of  the  phenomena  of  the 
Volcano,  for  many  years  that  he  lived  at 
Torre  del  Greco,  fituated  at  the  foot  of  it. 
At  the  beo-inning;  of.  the  formation  of  the 
liew  mountain,  near  Puzzole,  water  was 
mixed  with  the  allies  thrown  up,  as  will 
be  feen  in  two  very  curious  and  particular 
accounts  of  the  formation  of  that  moun- 
tain, which  I  Ihall  have  the  pieafure  of  com- 
municating to  you  prefently  •,  and  in  1755, 
Etna"  threw  up  a  quantity  of  water  in  the 
beginning  of  an  eruption,  as  is  mentioned 

in 
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in  the  letter  I  fent  you  laft  year  upon  the 
fubje6t  of  that  magnificent  Volcano  [t]. 
UUoa  likewife  mentions  this  circumftancc 
of  water  attending  the  eruptions  of  Vol- 
canos  in  America.  Whenever  therefore  I 
find  a  tufa  com.pofed  exad"ly  like  that 
which  in.mediateiy  covers  Herculaneum, 
and  undoubtedly  proceeded  from  Vefuvius, 
I  Conclude  iuch  a  tufa  to  have  been  pro- 
duced by  water  mixing  with  the  erupted 
maiter  at  the  tinre  of  an  explofion  occa- 
fioned  by  fubterraneous  fire  •,  and  this  ob- 
fervation,  I  believe,  will  be  of  more  ufe 
than  any  other,  in  pointing  cut  thofe  parts 
of  the  prefent  terra  firma,  that  have  been 
formed  by  explofion.  I  am  convinced,  it 
has  often  happened  that  fubterranecms 
fires  and  exhalations,  after  having  been 
pent  up  and  confined  for  feme  time,  and 
been  the  caufe  of  earthquakes,  have  forced 
their  pafiage,  and  in  venting  themfclves 
formed  mountains  of  the  matter  that  con- 
fined  them,   as  you  will  fee  was  the  cafe 

[/]  Letter  IV. 

near 
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near  Puzzole  in  the  year  1538,  and  by 
evident  figns  has  been  fo  before,  in  many 
parts  of  the  neighbourhood  of  Puzzole  ; 
without  creating  a  regular  Volcano.  The 
materials  of  fuch  mountains  will  have  but 
little  appearance  of  having  been  produced 
by  fire,  to  any  one  unaccuftomed  to  make 
obfervations  upon  the  different  nature  of 
Volcanos. 

If  it  were  allowed  to  make  a  comparifon- 
between  the  earth  and  a  human  body,  one 
might  confider  a  country  replete  with  com-"' 
buftibles  occafioning  explofions  (which  is 
furely  the  cale  here)  to  be  like  a  body  full 
of  humours.     When  thefe  humours  con- 
centre in  one  part,  and  form  a  great  tumour 
out  of  which  they  are  difcharged  freely,  the 
body  is  lefs  agitated  •,  but  when,  by  any  ac- 
cident,  the  humours  are  checked,  and  do. 
not  find   free  paflage  through  their  ufual" 
channel,  the  body  is  agitated,  and  tumours 
appear  in  other  parts  of   that  body,    but 
foon   after  the    humours   return  again  to 
their  former  channel.     In  a  fimilar  m.anner 

one 
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one  may  conceive  Vefuvius  to  ht  the  pre- 
lent  great  channel,  through  which  na- 
ture difcharges  fome  of  the  foul  humours 
of  the  earth  :  when  thefe  humours  are 
checked  by  any  accident  or  ftoppage  in 
this  channel  for  any  confiderable  time, 
earthquakes, will  be.  frequent  in  its  neigh- 
bourhood, and  explofions  may  be  appre- 
hended even  at  fome  diftance  from  it. 
This  was  the  cafe  in  the  year  1538,  Ve- 
fuvius having  been  quiet  for  near  400 
years.  There  was  no  eruption  from  its 
great  crater,,  frorn  the  year  1139  to  the 
great  eruption  of  i6gi,  and  the  top  of 
the  mountain  began  to  lofe  all  figns  of 
fire.  As  it  is  nOt  foreign  to  my  purpofe, 
and  will  ferve  tofhew  how  greatly  they 
are  miftaken,  who  place  the  feat  of  the  fire 
in  the  centre,  or  towards  the  top,  of  a  Vol- 
cano •,  I  will  give  you  a  curious  defcription 
of  the  ilate  of  the  crater  of  Vefuvius, 
after  having  been  free  from  eruption  492 
years,  as  related  by.  Bracini^  who  defcended 
into-  it  not   long  ^fore  the  eruption  of 
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163 1  :  "  The  crater  was  five  miles  in  clr- 
"  cumference,  and  about  a  thoufand  paces 
"  deep  ;  its  fides  were  covered  with  briilh 
"  wood,  and  at  the  bottom  there  was  a 
*'  plain  on  which  cattle  grazed.  In  the 
*'  woody  parts,  boars  frequently  harboured ; 
"  ia  the  midft  of  the  plain,  within  the 
"  crater,  was  a  narrow  paflage,  through 
*'  which,  by  a  winding  path,  you  could 
*'  defcend  about  a  mile  amongft  rocks  and 
"  ftones,  till  you  came  to  another  more 
"  fpacious  plain  covered  with  afhes :  in 
"  this  plain  were  three  little  pools,  placed 
"  in  a  triangular  form,  one  towards  the 
*'  Eaft,  of  hot  water,  corrofive  and  bitter 
"  beyond  meafure ;  another  towards  the 
"Weft,  of  water  falter  than  that  of  the 
*'  fea ;  the  third  of  hot  water,  that  had  no 
*'  particular  tafte." 

The  great  increafe  of  the  cone  of  Ve- 
fuvius,  from  that  time  to  this,  naturally  in- 
duces one  to  conclude,  that  the  whole  of 
the  cone  was  raifed  in  the  like  manner; 
and    that    the    part    of  Vefuvius,    called 

Somma, 
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Somma,  which  is  now  confidered  as  a  dif- 
tin6l  mountain  from  it,  was  compofed  in 
the  fame  manner.  This  may  plainly  be 
perceived,  by  examining  its  interior  and  ex- 
terior form,  and  the  ftrata  of  lava  and 
burnt  matter  of  which  it  is  compofed. 
The  ancients,  in  defcribing  Vefuvius,  never 
mention  two  mountains.  Strabo,  Dio, 
Vitruvius,  all  agree,  that  Vefuvius,  in  their 
time,  fhewed  figns  of  having  formerly 
erupted  [k'],     and   the   firll   compares   the 

[i]  Strabo,  in  Ms  fifth  book  of  Geography,  favs, 
*'  Supra  haec  loca  £tus  eft  Vefuvius  moris  agris  cinc- 
"  tus  optimis  :  dempto  vertice,  qui  magna  fui  parte 
*'  planus,  totus  ilerilis  eft,  adfpcflucinaereus,  cavernas- 
*'  que  oftendens  fiftularum  plenas  et  lapidum  colore 
•'  fuliginofo,  utpote  ab  igni  exeforum,  ut  conjeduram 
*'  facere  poffit  iila  loca  quondam  arfifTe,  et  crateras 
"  ignis  habuiiTe,  deinde  materia  deiiciente  reftinda. 
''  fuiffe." 

Diodorus  Siculus,  In  his  fourtli  book,  defcribing  th? 
voyage  of  Kerculcs  into  Italy,  fays,  *'  Phlegrsu* 
"  quoque  campus  is  locus  appellatur  a  coUe  nimirum^ 
**  quiyEtnjE  inftarSiculs  magnam  vim  ignis  eruftabat^ 
*♦  nunc  Vefuvius  nominatur,  multa  inflammationis 
"  priftina;  veftigia  ref«-\*ans."     And  Vitruvius,  in  the 

r  crater 
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crater  on  irs  top  to  an  amphitheatre.  The 
mountain  now  called  Somma  was,  I  be- 
lieve, that  which  the  ancients  called  Ve- 
fuvius :  its  outfide  form  is  Conical ;  its  in-' 
fide,  inilead  of  an  amphitheatre,  is  noW 
like  a  great  theatre.  I  fuppofe  the  erup- 
tion in  Pliny's  time  to  have  thrown  down 
that  part  of  the  cone  next  the  fea,  which 
would  naturally  have  left  it  in  its  prefent 
ftate  i  and  that  the  conical  mountain,  or 
exilting  Vefuvilis,  has  been  raifed  by  the 
fucceeding  eruptions  :  all  my  obfervations 
confirm  this  opinion.  I  have  feen  antient 
lavas  in  the  plain  on  the  other  fide  of 
Somma,  which  could  never  have  pro- 
ceeded from  the  prefent  Vefuvius.  Serao, 
a  celebrated  phyfician  now  living  at  Na- 

fixth  chapter  of  the  fecond  book,  fays,  "  Non  minus 
**  etiam  memoratur  antiq^uitus  creviffeardores  etabun- 
''  daffe  fub  Yefuvio  morite  et  inde  evomuifle  circa  agros 
*•  flammas."  Tacitus,  mentioning  the  eruption  of  Ve- 
fiivius  in  the  reign  of  Titus,  feems  to  hint  likewife  a,t 
former  eruptions,  in  thefe  words  :  "  Jam  vero  novis 
*'  cladibus,  vel  poll  longam  fa^culorum  repetitis  af- 
"  flidlx,  haufts  autabrutae  fecundiflima  Campanis  ora 
*•  et  urbs  incendiis  vaftata." 

pies. 
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pies,  in  the  introduftion  of  his  account  of 
the  eruption  of  Vefuvius  in  1737  (in  which 
account  many  of  the  phsenomena  of  the 
Volcano  are  recorded  and  very  well  ac- 
counted for),  fays,  that  at  the  convent  of 
Dominican  Fryars,  called  the  Madona  del 
Arco,  fome  years  ago,  in  fmking  a  well, 
at  a  hundred  feet  depth,  a  lava  was  dif- 
covered,  and  foon  after  another ;  fo  that, 
in  lefs  than  three  hundred  feet  depthj  the 
lavas  of  four  eruptions  were  found.  From 
the  fituation  of  this  convent,  it  is  clear  be- 
yond a  doubt,  that  thefe  lavas  proceeded 
from  the  mountain  called  Somma,  as  they 
are  quite  out  of  the  reach  of  the  exifting 
Volcano. 

From  thefe  circumftances,  and  from  re* 
peated  obfervations  I  have  made  in  the 
neighbourhood  of  Vefuvius,  I  am  fure  that 
no  virgin  foil  is  to  be  found  there,  and  that 
all  is  compofed  of  different  flrata  of  erupted 
matter,  even  to  a  great  depth  below  the 
level  of  the  fea.  In  Ihort,  I  have  not  any 
doubt  in  my  own  mind,  but  that  this  Vol- 
I  cano 
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cano  took  its  rife  from  the  bottom  of  the 
fea ;  and  as  the  whole  plain  between  Ve- 
fuvius  and  the  mountains  behind  Caferta, 
which  is  the  beft  part  of  the  Campagna 
Felice,  is  (under  its  good  foil)  compofed 
of  burnt  matter,  I  imagine  the  fea  to  have 
wafhed  the  feet  of  thofe  mountains,  until 
the  fubterraneous  fires  began  to  operate,  at 
a  period  certainly  of  a  moll  remote  anti- 
quity. 

The  foil  of  the  Campagna  Felice  is  very 
fertile;  I  faw  the  earth  opened  in  many 
places  laft  year  in  the  midft  of-  that  plain, 
when  they  were  feeking  for  materials  to 
mend  the  road  from  Naples  to  Caferta. 
The  flratum  of  good  foil  was  in  general 
four  or  five  feet  thick  •,  under  which  was 
a  deep  flratum  of  cinders,  pumice,  frag- 
ments of  lava,  and  fuch  burnt  matter  as 
abounds  near  Vefuvius  and  all  Volcanos. 
The  mountains  at  the  back  of  Caferta  are 
mollly  of  a  fort  of  lime-ftone,  and  very  dif- 
ferent from  thofe  formed  by  fire ;  though 
Signior  Van  Vitcili,  the  celebrated  architect, 

has 
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has  afTured  me,  that,  in  the  cutting  of  the 
famous  aquedud  of  Caferta  through  thefe 
mountains,  he  met  with  fome  foils,  that 
had  been  evidently  formed  by  fubterrane- 
ous  fire.  The  high  grounds,  which  ex- 
tend from  Caftel-a-Mare  to  the  point  of 
Minerva  towards  the  ifland  of  Caprea,  and 
from  the  promontory  that  divides  the  bay 
of  Naples  from  that  of  Salerno,  are  of 
lime-ftone.  The  plain  of  Sorrento,  that 
is  bounded  by  thefe  high  grounds,  begin- 
ning at  the  village  of  Vico,  and  ending 
at  that  of  Mafia,  is  wholly  compofed  of 
the  fame  fort  of  tufa  as  that  about  Naples, 
except  that  the  cinders  or  pumice  ftones 
intermixed  in  it  are  larger  than  in  the  Na- 
ples tufa,  I  conceive  then  that  there  has 
been  an  explofion  in  this  fpot  from  the 
bottom  of  the  fea.  This  plain,  as  I  have 
remarked  to  be  the  cafe  with  all  foils  pro- 
duced by  fubterraneous  fire,  is  extremely 
fertile  •,  whilft  the  ground  about  it,  being 
of  another  nature,  is  not  fo.  The  ifland 
of  Caprea  does  not  Hiew  any  figns  of  having 
I  2  been 
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been  formed  by  fubterraneous  fire  ;  but  is 
of  the  fame  nature  as  the  high  grounds  laft 
mentioned,  from  which  it  has  been  proba- 
bly detached  by  earthquakes,  or  the  vio- 
lence of  the  waves.  Rovigliano,  an  illand, 
or  rather  a  rock,  in  the  bay  of  Caftel-a- 
Mare,  is  likewife  of  lime-ftone,  and  feems 
to  have  belonged  to  the  original  mountains 
in  its  neighbourhood  :  in  fome  of  thefe 
mountains  there  are  alfo  petrified  filh  and 
foflil  Ihells,  which  i  never  have  found  in 
the  mountains  which  I  fuppofe  to  have 
been  formed  by  explofion  [/]. 

You  have  now,  Sir,  before  you  the  na- 
ture of  the  foil,  from  Caprea  to  Naples, 
The  foil  on  which  this  great  metropolis 
ftands  has  been  evidently  produced  by  ex- 

[/]  Bracini,  in  his  account  of  the  eruption  of  1 613, 
fays,  that  he  found  many  forts  of  fea  fhells  on  Ve- 
fuvins  after  that  eruption ;  and  P.  Ignatio,  in  his  ac- 
count of  the  fame  eruption,  fays,  that  he  and  his  com- 
panions picked  up  many  ftiells  likewife  at  that  time 
upon  the  mountain  :  this  circumftance  would  induce 
one  to  believe,  that  the  water  thrown  out  of  Vefuvius, 
firing  that  formidable  eruption,  came  from  the  fea. 

plofions. 
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plofions,    fome    of    which    feem  to   have 
been   upon  the  very  fpot  on  which  this 
city  is  built ;   all  the  high  grounds  round 
Naples,  Paufilipo,  Puzzole,  Baia,  iVIifenum, 
the  i (lands  of  Procita  and  Ifchia,  appear 
to    have    been   raifed  by  explofion.     You 
can  trace  ftill  in  many  of  thefe  heights  the 
conical  fhape  that  was  naturally  given  them 
at  firft,  and  even  the  craters  out  of  which 
the  matter  ifliied,  though  to  be  fure  others 
of  thefe  heights  have  fuffered  fuch  changes 
by  the  hand  of  time,    that  you  can  only 
conjefbure    that    they   were  raifed   in  the 
like  manner,    by  their  compofition  being 
exadly  the  fame  as   that  of  thofe  moun- 
tains which  ftill  retain  their  conical  form 
and  craters  entire,     A  tufa,  exaftly  refem- 
bling  the  fpecimen  I  took  from  the  infide 
of  the  theatre  of  Herculaneum,  layers  of 
pumice    intermixed   with  layers  of  good 
foil,    juft  like    thofe  over  Pompeii,    and 
lavas  like  thofe  of  Vefuvius,  compofe  the 
whole  foil  of  the  country  that  remains  to 
be  defcribed. 

I  3  The 
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The  famous  grotto  anciently  cut  through 
the  mountain  of  Paufilipo,  to  make  a  road 
from  Naples  to  Puzzole,  gives  you  an  op- 
portunity of  feeing  that  the  whole  of  that 
mountain  is  tufa.  The  firft  evident  crater 
you  meet  with,  after  you  have  paffed  the 
grotto  of  Paufilipo,  is  now  the  lake  of 
Agnano ;  a  fmall  remain  of  the  fubter- 
raneous  fire  (which  muft  probably  have 
made  the  bafon  for  the  lake,  and  raifed 
the  high  grounds  which  form  a  fort  of 
amphitheatre  round  it)  ferves  to  heat  rooms, 
which  the  Neapolitans  make  great  ufe  of 
in  fummer,  for  carrying  off  diverfe  dif- 
orders,  by  a  ftrong  perfpiration.  This 
place  is  called  the  Sudatorio  di  San  Ger- 
mane •,  near  the  prefent  bagnios,  which  are 
but  poor  little  hovels,  there  are  the  ruins 
of  a  magnificent  ancient  bath.  About  an 
hundred  paces  from  hence  is  the  Grotto 
del  Cane  ;  I  Ihall  only  mention,  as  a  fur- 
ther proof  of  the  probability  that  the  lake 
of  Agnano  was  a  Volcano,  that  vapours  of 
a  pernicious  quality,  as  that  in  the  Grotto 
I  del 
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del  Cane,  are  frequently  met  with  in  the 
neighbourhood  of  Etna  and  Vefuvius,  par- 
ticularly at  the  time  of,  before,  and  after, 
great  eruptions.  The  noxious  vapour 
having  continued  in  the  fame  force  con- 
ftantly  fo  many  ages,  as  it  has  done  in  the 
Grotto  del  Cane  (for  Pliny  mentions  this 
Grotto  [w]),  is  indeed  a  circumftance  in 
which  it  differs  from  the  vapours  near  Ve* 
fuvius  and  Etna,  which  are  not  conftant. 
The  cone  forming  the  outfidc  of  this  fup- 
pofed  Volcano  is  ftill  perfed  in  many 
parts. 

Oppofite  to  the  Grotto  del  Cane,  and  im- 
mediately  joining    to  the  lake,    riles  the 

[m]  In  book  xi.  c,  93.  he  obferves,  that  about 
Sinuefla  and  Puteoli,  "  Spiracula  vocant — alii  Caro- 
*'  neas  fcrobes,  mortiferum  fpiritum  exhalantes."  And 
Seneca,  Nat.  Qusft.  lib.  vi,  cap.  28.  "  Pluribus  Italic 
**  locis  per  qua^dam  foramina  pelHlens  exhalatur  vapor, 
**  quern  non  homini  ducere,  non  ferje  tutum  cil. 
**  Aves  quoque  fi  in  ilium  inciderint,  antequam  coelo 
**  meliore  leniatur,  in  ipfo  volatu  cadunt,  liventque 
«  corpora,  et  non  aliter  quam  per  vim  elifs  fauces 
•*  tument," 

I  4  mountain 

\ 
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mountain  called  Allruni,  which,  having, 
as  I  imagine,  been  thrown  up  by  an  ex- 
plofion  of  a  much  later  date,  retains  the 
conical  fhape  and  every  fymptom  of  a  Vol- 
cano in  much  greater  perfeftion  than  that 
I  have  been  defcribing.  The  crater  of 
Aftruni  is  furrounded  with  a  wall,  to  con- 
fine boars  and  deers  (this  Volcano  having 
been  for  many  years  converted  to  a  royal 
chace).  It  may  be  aboyt  fix  miles  or  more 
in  circumference  :  in  the  plain  at  the  bot^ 
torn  of  the  crater  are  two  lakes  •,  and  in 
fome  books  there  is  mention  made  of  a  hot 
fpring,  which  I  never  have  been  able  to 
find.  There  are  many  liuge  rocks  of  lava 
within  the  crater  of  Aitruni,  and  fome  I 
have  met  with  alfo  in  that  of  Agnano  j 
tlie  cones  of  both  thefe  fuppofed  Volcanos 
are  compofed  of  tufa  and  ftrata  of  loofe 
pumice,  fragments  of  lava  and  other  burnt 
matter,  exadtly  refembling  the  ftrata  of 
Vefuvius.  Bartholomeus  Fatius,  who  wrote 
of  the  a«5lions  of  King  Alphonfo  the  Firft 
(before  the  new  mountain  had  been  forme4 

near 
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near  Puzzole),  conjeftured  that  Aftruni 
had  been  a  Volcano.  Thefe  are  his  words  : 
"  Locus  Neapoli  quatuor  millia  paflluim 
**  proximiis,  quern  vulgo  Liftrones  vocant, 
**  nos  unum  e  Phlegraeis  Campis  ab  ardore 
**  nuncupandum  putamus."  There  is  no 
entrance  into  the  crater  of  either  Aftruni 
or  Agnano,  except  one,  evidently  made  by- 
art,  and  they  both  exadtly  correfpond  with 
Strabo's  defcription  of  Avernus  •,  the  fame 
may  be  faid  of  the  Solfaterra  and  the 
Monte  Gauro,  or  Barbaro  as  it  is  fome- 
times  called,  which  1  fhall  defcribe  pre- 
fently. 

Near  Aftruni  and  towards  the  fea  rifes 
the  Solfaterra,  which  not  only  retains  its 
cone  and  crater,  but  much  of  its  former 
heat.  In  the  plain  within  the  crater,  fmoak 
iftues  from  many  parts,  as  alfo  from  its 
fides ',  here,  by  means  of  ftones  and  tiles 
heaped  over  the  crevices  through  which 
the  fmoak  pafles,  they  coUeft  in  an  auk- 
ward  manner  what  they  call  fale  armo- 
niaco  j  and  from  the  fand  of  the  plain  they 

extrad 
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extrad  fulphur  and  alum.  This  fpot,  well 
attended  to,  might  certainly  produce  a 
good  revenue,  whereas  I  doubt  if  they 
have  hitherto  ever  cleared  200/.  a  year 
by  it.  The  hollow  found  produced  by 
throwing  a  heavy  ftone  on  the  plain  of 
the  crater  of  the  Solfaterra  feems  to  indi- 
cate, that  it  is  fupported  by  a  fort.of  arched 
natural  vault  j  and  one  is  induced. to  think 
that  there  is  a  pool  of  water  beneath  this 
vault  (which  boils  by  the  heat  of  a  fubter- 
raneous  fire  ftill  deeper),  by  the  verymoift 
fteam  that  iffues  from  the  cracks  in  the 
plain  of  the  Solfaterra,  v/hich,  like  that  of 
boiling  v/ater,  runs  off  a  fword  or  knife, 
prefented  to  it,  in  great  drops.  On  the 
outfide,  and  at  the  foot  of  the  cone  of 
the  Solfaterra,  towards  the  lake  of  Agnano, 
water  rullies  out  of  the  rocks,  fo  hot,  as  to 
raife  the  quickfilver  in  Fahrenheit's  ther^ 
momether  to  the  degree  of  boiling  water  [;z], 

[77]  I  have  remarked,  that,  after  a  great  fall  of  rain, 
the  degree  of  heat  in  this  water  is  much  lefs,  which 
will  account  for  what  the  Padre  Torre  fays  (in  hjs 

a  fail 
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a  fa6t  of  which  I  was  myfelf  an  eye-witnefs. 
This  place,  well  worthy  the  obfervation  of 
the  curious,  has  been  taken  little  notice 
of  J  it  is  called  the  Pifciarelli.  The  com- 
mon people  of  Naples  have  great  faith  in 
the  efficacy  of  this  water ;  and  make  much 
life  of  it  m  all  cutaneous  diforders,  as  well 
as  for  another  uiforder  that  prevails  here. 
It  feems  to  be  impregnated  chiefly  with 
fulphur  and  alum.  When  you  approach 
your  ear  to  the  rocks  of  the  Pifciarelli, 
from  whence  this  water  ouzes,  you  hear  2. 
horrid  boiling  noife,  which  feems  to  pro- 
ceed from  the  huge  cauldron,  that  may  be 
fuppofed  to  be  under  the  plain  of  the  Sol- 
faterra.  On  the  other  fide  of  the  Sol- 
faterra,  next  the  fea,  there  is  a  rock,  which 
has  communicated  with  the  fea,  till  part 
of  it  was  cut  away  to  make  the  road  to 
Puzzole ;  this  was  undoubtedly  a  confider- 

book,  entituled,  Hijloire  et  Phenomenes  du  Vefuve), 
that,  when  he  tried  it  in  company  with  Monfieur  de  la 
Condamine,  the  degree  of  heat,  upon  Reaumur's  ther- 
mometer, was  68®, 

able 
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able  lava,  that  ran  from  the  Solfaterra  when 
it  was  an  adive  Volcano.  Under  this 
rock  of  lava,  which  is  more  than  feventy 
feet  high,  there  is  a  ftratum  of  pumice  and 
afhes.  This  ancient  lava  is  about  a  quar- 
ter of  a  mile  broad ;  you  meet  with  it 
abruptly  before  you  come  in  fight  of 
Puzzole,  and  it  finifhes  as  abruptly  within 
about  an  hundred  paces  of  the  town.  I 
have  often  thought  that  many  quarries  of 
ftone,  upon  examination,  would  be  found  to 
owe  their  origin  to  the  fame  caufe,  though 
time  may  have  effaced  all  figns  of  the 
Volcano  from  whence  they  proceeded. 
Except  this  rock,  which  is  evidently  lava 
and  full  of  vitrifications  like  that  of  Ve- 
fuvius,  all  the  rocks  upon  the  coafl  of 
Baia  are  of  tufa. 

I  have  obferved  in  the  lava  of  Vefuvius 
and  Etna,  as  in  this,  that  the  bottom,  as 
well  as  the  furface  of  it,  was  rough  and 
porous,  like  the  cinders  or  fcoris  from  an 
iron  foundery;  and  that  for  about  a  foot 
from   the   furface   and   from  the  bottom,  | 

they  '^ 
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they  were  not  near  fo  folid  and  compaft  as 
towards  the  centre ;  which  muft  undoubted- 
ly proceed  from  the  impreflion  of  the  air 
upon  the  vitrified  matter  whilft  in  fufion. 
I  mention  this  circumftance,  as  it  may  ferve 
to  point  out  true  lavas  with  more  cer- 
tainty. The  ancient  name  of  the  Solfaterra 
was,  Fcrum  Vulcani ;  a  ftrong  proof  of  its 
origin  from  fubterraneous  fire.  The  de- 
gree of  heat,  that  the  Solfaterra  has  pre- 
ferved  for  fo  many  ages,  feems  to  have  cal- 
cined the  ftones  upon  its  cone,  and  in  its 
crater,  as  thty  are  very  white,  and  crumble 
eafily  in  the  hotteft  parts. 

We  come  next  to  the  new  mountain  near 
Puzzole,  which,  being  of  fo  very  late  a 
formation,  preferves  its  conical  fliape  en- 
tire, and  produces  as  yet  but  a  very  llender 
vegetation.  It  has  a  crater  almoll  as  deep 
as  the  cone  is  high,  which  may  be  near  a 
quarter  of  a  mile  perpendicular,  and  is  in 
ihape  a  regular  inverted  cone.  At  the 
bafis  of  this  new  mountain  (which  is  more 
than  three   miles    in  circumference),    the 

fand 
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fand  upon  the  fea  fhore,  and  even  that 
which  is  waflied  by  the  fea  itfelf,  is  burn- 
ing hot  for  above  the  fpace  of  an  hundred 
yards  •,  if  you  take  up  a  handful  of  the 
fand  below  water,  you  are  obliged  to  get 
rid  of  it  diredbly,  on  account  of  its  intenfe 
heat. 

I  had  been  long  very  defirous  of  meet- 
ing  with  a  good  account  of  the  formation 
of  this  new  mountain,  becaufe,  proving 
this  mountain  to  have  been  raifed  by  mere 
explofion  in  a  plain,  would  prove  at  the 
fame  time,  that  all  the  neighbouring  moun- 
tains, which  are  compofed  of  the  fame  ma- 
terials, and  have  exadtly  or  in  part  the 
fame  form,  were  raifed  in  the  like  manner  ; 
and  that  the  feat  of  fire,  the  caufe  of  thefe 
explofions,  lies  deep  •,  which  1  have  every 
reafon  to  think. 

Fortunately,  I  lately  found  two  very 
good  accounts  of  the  phsenomena  that  at- 
tended the  expiofion,  which  formed  the 
new  mountain,  pubiiflied  a  tew  months 
after  the  event.  As  I  think  them  very  cu- 
rious. 
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rious,  and  greatly  to  my  purpofe,  and  as 
they  are  rare,  I  will  give  you  a  literal  tranf- 
lation  of  fuch  extradls  as  relate  to  the 
formation  of  the  Monte  Nuovo.  They 
are  bound  in  one  volume  \o\ 

The  title  of  the  firft  is,  Dell  Incendio  di 
Pozzuolo,  Marco  Antonio  delli  Falconi  all 
llliiftnjfima  Sigyiiora  Mnrchefa  della  Padula 
nel  MDXXXVIII. 

At  the  head  of  the  fecond  is,  Ragiotia- 
mento  del  T'erremoto^  del  Nuovo  Monte,  del 
A'primento  di  Terra  in  Pozzuolo  neW  Anno 
1538,  e  della  fignificatione  d'ejft.  Per  Piero 
Giacoino  da  Toledo-,  and  at  the  end  of  the 
book,  Stampata  in  Nap.  per  Giovamii 
Sulzthach  Alemnno,  a  iidi  Genaro  1^39, 
con  gratia^  e  privilegio. 

"  Firft  then  (fays  Marco  Antonio  deili 
**  Falconi),  will  I  relate  fimply  and  exa(5VIy 
"  the  operations  of  nature,  of  which  I  was 
•'  either  myfelf  an  eye-witnefs,  or  as  they 
"were   related   to  me  by  thofe  who  had 

[0]  This  very  fcarce  volume  has  been  prefented  by 
Sir  William  Hajnilton  to  the  Britilh  Mufeum.  M.  M. 

"  been 
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•"  been  witnefles  of  them.  It  is  now  two. 
"  years  that  there  have  been  frequent 
"  earthquakes  at  Pozzuolo,  at  Naples, 
"  and  the  neighbouring  parts  *,  on  the 
"  day  and  in  the  night  before  the  ap- 
"  pearance  of  this  eruption,  above  twenty 
"  fhocks  great  and  fmall  were  felt  at  the 
"  abovementioned  places.  The  eruption 
"  made  its  appearance  the  29th  of  Septem- 
"  ber  1538,  the  feaft  of  St.  Michael  the 
"  gngel ;  it  was  on  a  Sunday,  about  an 
*'  hour  in  the  night ;  and,  as  I  have  been 
"  informed,  they  began  to  fee  on  that  fpot, 
*'  between  the  hot  baths  or  fweating 
"  rooms,  and  Trepergule,  flames  of  fire, 
*'  which  firft  made  their  appearance  at 
*'  the  baths,  then  extended  towards  Tre- 
*'  pergule,  and  fixing  in  the  little  valley  that 
"  lies  between  the  Monte  Barbaro  and  the 
''  hillock  called  del  Pericolo  (which  was 
"  the  road  to  the  lake  of  Avernus  and 
'*  the  baths),  in  a  fhort  time  the  fire  in- 
"  creafed  to  fuch  a  degree,  that  it  burft 
**  open  the  earth  in  this  place,  and  threw 
I  "  up 
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*'  up  fo  great  a  quantity  of  aflies  and 
"  pumice  ftones  mixed  with  water,  as 
"  covered  the  whole  country  •,  and  in  Na- 
"  pies  a  fhower  of  thefe  afhes  arid  v/ater 
"  fell  great  part  of  the  night.  The  next 
"  morning,  which  was  Monday,  and  the 
"  laft  of  the  month,  the  poor  inhabitants 
"  of  Pozzuolo,  ftruck  with  fo  horrible  a 
"  fight,  quitted  their  habitations,  cover- 
"  ed  with  that  muddy  and  black  Ihower, 
"  which  continued  in  that  country  the 
"  whole  day,  flying  death,  but  with  faces 
"  painted  with  its  colours  j  fome  with  their 
"  children  in  their  arms,  fome  with  facks 
"  full  of  their  goods  •,  others  leading  an 
"  afs,  loaded  with  their  frightened  family, 
"  towards  Naples  •,  others  carrying  quan- 
"  titles  of  birds  of  various  forts,  that  had 
"  fallen  dead  at  the  time  the  eruption 
"  began  j  others  again  with  fifh  which  they 
"  had  found,  and  were  to  be  met  with 
"  in  plenty  upon  the  fhore,  the  fea  hav- 
"  ing  been  at  that  time  confiderably  dried 
"  up.  Don  Pedro  di  Toledo,  Viceroy 
•  K  "  of 
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, "  of  the  kingdom,  with  many  gentlemen, 

"  went    to    fee   fo  wonderful   an   appear- 

"  ance  -,  I  alfo,  having  met  with  the  mofl 

"  honourable    and    incomparable    gentle- 

/'  man,    Signior   Fabritio  Moramaldo,    on 

^"  the    road,    went   and  faw  the  eruption 

^".and  the  many   wonderful  effecls  of  it. 

"  The    fea    towards    Baia    had    retired   a 

"  confiderable    way  •,    though,    from    the 

.".quantity    of   afhes   and  broken   pumice 

*'  ftones  thrown   up  by  the   eruption,    it 

"  appeared     almoft    totally    dry.      I   faw 

**  likewife  two  fprings  in  thofe  lately-dif- 

, "  covered  ruins,  one  before  the  houfe  that 

'*'  was  the  Qiieen's,  of  hot  and  fait  water  ; 

"  the  other   of  frefh  and  cold  water,   on 

"  the    fhore,    about   250   paces  nearer  to 

"  the  eruption  :  fome  fay,  that,  ftill  nearer 

"  to    the    fpot    where    the  eruption  hap- 

"  pened,    a   ftream    of  frefn  water  iffued 

"  forth   like   a   little   river.     Turning  to- 

*'  wards   the  place   of  the  eruption,    you 

"  lav/  mountains  of  fmoak,  part  of  which 

"  was    very    black    and  part  very  white, 

"  rife 
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*' rife  up  to  a  great  height;  and  in  the 
"  midft  of  the  fmoak,  at  times,  deep-co- 
"  loured  flames  burfl  forth  with  huge 
"  ftbries  and  afhes,  and  you  heard  a  noife 
*'  like  the  difcharo-e  of  a  number  of  great 
.  "  ^rtillery.     It  appeared  to  me  as  if,Ty- 

■  •"pheus  and  Enceladus ,  from  Ifchia  and 
"  Etna  .with  innumerable  giants,  or  thofe 
"from  the.  Campi  Phlegrei  (which,  ac- 
"  cording,  to  the  opinions  of  fome,  v/ere 

/  "ifit^Uated  in  this  neighbourhood),  were 
"  come  to  wage  war  a,gain  with  Jupiter. 
"  The  natural  hiftorians  may  perhaps  rea- 

■  "  fpnably  fay,  that  the._  wife  poets  meant 
/  "..no  more  by  giants,  than  exhalations, 
i  "fhut  up  in  the  bowels  of  the  earth, 
.  *'  \yhich,  not  finding  a  free  paffage,  open 
:  "  one  by  their  ov/n  force  and  impulfe,  and 
.  "  form  mountains,  as  thoie  which  occa- 
;  '*  fiooed  this  eruption  have  been  feen  to 
.  *'jdov.  and  .methought  I  faw  thofe  torrents 
;  "  of  burning  fmoak  that ,  Pindar  defcribcs 

-  "in    an    eruption    of   Etna,    now    called 

"  Mon  Qibello,  in  Sicily  j  in  imitation  of 

K  2     "  "  which, 
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"  which,  as  fome  fay,   Virgil  wrote  thefe 
"  lines : 

*'  Ipfe  fedhorrificis  juxta  tonat^Etna  rulnis,  $ic. 

"  After  the  ftones  and  afhes  with  clouds 
"  of  thick  fmoak  had  been  fent  up,  by 
"  the  impulfe  of  the  fire  and  windy  ex- 
"  halation  (as  you  fee  in  a  great  cauldron 
"  that  boils),  into  the  middle  region  of 
"  the  air,  overcome  by  their  own  natural 
"  weight,  when  from  diftance  the  ftrength 
"  they  had  received  from  impulfe  was 
"  fpent,  rejefted  likewife  by  the  cold  and 
"  unfriendly  region,,  you  faw  them  fall 
"  thick,  and,  by  degrees,  the  condenfed 
"  fmoak  clear  away,  raining  allies  with 
"  water  and  ftones  of  different  fizes,  ac- 
"  cording  to  the  diftance  from  the  place : 
"  then,  by  degrees,  with  the  famie  noife 
*'  and  fmoak,  it  threw  out  ftones  and  alhes 
"  again,  and  fo  on  by  fits.  This  con- 
*'  tinued  two  days  and  nights,  when  the 
"  fmoak  and  force  of  the  fire  began  to 
"  abate.      The   fourth    day,     which    Was 

"  Thurfday, 
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''  Thurfday,  at  22  o'clock,  there  was  fo 
'*  great  an  eruption,  that,  as  I  was  in  the 
*'  gulph  of  Puzzole,  coming  from  Ifchia, 
"  and  not  far  from  Mifenum,  I  faw,  in 
"  a  fnort  time,  many  columns  of  fmoak 
"  fhoot  up,  with  the  moft  terrible  noife 
"  I  ever  heard,  and,  bending  over  the  fea, 
"  came  near  our  boat,  which  was  four 
"  miles  or  more  from  the  place  of  their 
"  birth  ',  and  the  quantity  of  afhes,  ftones, 
"  and  fmoak,  feemed  as  if  they  would 
"  cover  the  v/hole  earth  and  fea.  Stones, 
"  great  and  fmall,  and  alhes  more  or  lefs, 
*■  according  to  the  impulfe  of  the  fire 
"  and  exhalations,  began  to  fall,  fo  that 
*'  a  great  part  of  this  country  was  cover- 
"  ed  with  alhies  ;  and  many,  that  have  feen 
"  it,  fay,  they  reached  the  vale  of  Diana, 
*'  and  fome  parts  of  Calabria,  which  are 
''  more  than  150  miles  from  Pozzuolo, 
•'  The  Friday  and  Saturday  nothing  but 
"  a  little  fmoak  appeared ;  fo  that  many, 
■'  taking  courage,  went  upon  the  fpot, 
"  and  fay,  that  with  the  ftones  and  alhes 
K  3  ."  throwr^ 
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"  thrown  np,  a  mountain  has  been  form-i 

"  ed   in  that   valley,   not   lefs   tKan  three 

"  miles  in  circumference,    and  almoft  as 

"  high   as  the  Monte  Barbaro,    which  is 

"near  it,  coverihg  tlie  Canettaria!,  the  caftle 

"  of  Treperguie,    all  thofe  buildings  and 

*'  the  greateft  jiart  of  the  baths  that  were 

"  about  them  i    extendins;  South  towards 

*'  the   fea,   North   as   far   as   the   lake  of 

"  Avernus,  \Veft   to   the   Sudatory,     and 

"joining  Eali:  to  the  foot  of  the  Monte 

"  barbaro  •,  fo  that  this  place  has  changed 

"  its  form  and  face  in  fuch  a  manner  as 

"  not  to  be  known  again  :  a  thing  almoft 

"  incredible,   to  thofe  who  have  not  feen 

"  it,  that  in  fo  fhort  a  time  fo  confidera- 

""^  able  a  mountain  could  have  been  form- 

^'  ed.      On  its  fummit  there  is   a  mouth 

*^  in  the  form  of  a  cup,  which  m^ay  be  a 

^'  quarter    of    a    mile    in   circum.ference, 

"  though   fome   fay   it  is  as  large  as  our 

"  market-place    at    Naples,    from    which 

^'  there    ilTues    a    conitant    fmbak  ;    and 

.^-'-  though  I  have  feen  it  only  at  a  diftance, 
:■■■        -  ^ii- 
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"  it  appears  very  great.  The  Sunday  fol- 
"  lowing,  which  was  the  6th  of  Oftober, 
"  many  people  going  to  fee  this  phseno- 
"  menon,  and  fome  having  afcended  half. 
"  t]ie  mountain,  others  more,  about  22 
"  o'clock  there  happened  fo  fudden  and 
"  horrid  an  eruption,  with  fo  great  a 
'%fmoak,  that  many  of  thefe  people  were 
"  llifled,  fome  of  which  could  never  be 
"  found.  I  have  been  told,  that  the  num-r 
"  ber  of  the  dead  or  loft  amounted  to 
"  twenty-four.  From  that  time  to  this,. 
"  nothing  remarkable  happened  •,  it  feems 
"  as  if  the  eruption  returned  periodically, 
"  like  the  ague  or  gout.  I  believe  hence- 
"  fpnvard  it  will  not  have  fuch  force, 
"  though  the  eruption  of  the  Sunday  was 
"  accompanied  with  Ihowers  of  afhes  an4 
"  water,  which  fell  at  Naples,  _and  were 
"  feen  to  extend  as  far  as  the  mountain 
"  of  Som.ma,  called  Vefuvius  by  the  an- 
"  cients ;  and,  as  I  have  often  remarked, 
"  the  clouds  of  fmoak  proceeding  from 
*'  the  eruption  moved  in  a  diredt  line 
K  4-'  ^*  towards 
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"  towards  that  mountain,  as  if  thcfe  places 
*'  had  a  correfpondence  and  connexion 
"  one  with  the  other.  In  the  night,  many 
"  beams  and  columns  of  fire  were  feen 
"  to  proceed  from  this  eruption,  and  fome 
*'  like  flafhes  of  lightning  [p'\.  We  have 
*'  then,  many  circum{lance_s  for  our  ob- 
*'  fervation,  the  earthquakes,  the  eruption, 
"  the  drying  up  of  the  fea,  the  quantity 
"  of  dead  fifn  and  birds,  the  birth  of 
"  fprings,  the  fhower  of  alhes  with  water 
"  and  without  water,  the  innumerable  trees 
*'  in  that  whole  country,  as  far  as  the 
"  Grotto  of  Lucullus,  torn  from  their 
*'  roots,  thrown  down,  and  covered  with 
"  aflies,  that  it  gave  one  pain  to  fee  them  : 
"  and  as  all  theie  effe6ts  were  produced  by 
"  the  famic  caufe  that  produces  earth- 
''  quakes ;  let  us  firfc  enquire  how  earth- 
"  quakes  are  produced,  and  from  thence 
^'  we  may  eafily  comprehend  the  caufe  of 
"  the     abovementioned     events."       Then 

[/]  Here  again  we  have  an  example  of  the  ele^rical 
fire  attending  a  great  eruption. 

follows 
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follows  a  dilTertation  on  earthquakes,  and 
Ibme  curious  conjedures  relative  to  the 
phtenomena  which  attended  this  eruption, 
clearly  and  well  exprefTed,  confidering,  as 
the  author  himfelf  apologizes,  that  at  that 
time  the  Italian  language  had  been  little 
employed  on  fuch  fubjedts. 

The  account  of  the  formation  of  the 
Monte  Nuovo,  by  Pietro  Giacomo  di  To- 
ledo, is  given  in  a  dialogue  between  the 
feigned  perfonages  of  Peregrino  and  Svef- 
fano  ;  the  former  of  which  fays,  "  It  is 
"  now  tv/o  years  that  this  province  of 
'^  Campagna  has  been  afflifted  v/ith  earth- 
"  quakes,  the  country  about  Pozzuolo 
**  much  more  fo  than  any  other  parts  ;  but 
"  the  27th  and  the  28th  of  the  month  of 
"  September  laft,  the  earthquakes  did  not 
"  ceafe  day  or  night,  in  the  abovementioned 
"  city  of  Pozzuolo  •,  that  plain,  which  lies 
*'  between  the  lake  of  Aver  no,  the  Monte 
*'  Barbaro,  and  the  fea,  was  raifed  a  little, 
"  and  many  cracks  were  made  in  it,  from 
^'  fome  of  which  ilTued  water  j  and  at  the 

"  fame 
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*'•  fame  time  the  fea,  which  was.  very  near  the. 
*'■  plain,  dried  up  about  two  hundred  paces, 
*'  ib  that  the.  filh  were  left  on  the  land, 
"■•  a  prey  to  the  inhabitants  of  Pozzuolo, 
*'■  At  iall,  on  the  29th  of  tlie  faid  month, 
"■  about  two  hours  in  the.  night,  the  earth 
•'  opened  near  the  lake,  and  difcovered  a 
"^horrid  mouth,  from  which  were  vo- 
*'  raited  furiaudy,  fincak,  fire,  ftones,  and 
"  mud  Gompofed  of  alhes  ;  m^aking,  at  the 
*'  time  of  its  opening,  a  noife  like  very 
*■'■  loud  thunder  ;  the  fire,  that  iflued  from 
"  this  mouth,  went  towards  the  walls  of 
**^  the  unfortunate  city  •,  the  fmoak  was 
'^  partly  black  and  partly  v/hite  ;  the  black 
"  was  darker  than  darknefs  itlelf,  and  the 
"  white  was  like  the  whiteft  cotton  :  thefe 
"  fmoaks,  rifing  in  the  air,  feemsd  as  if 
"  they  would  touch  the  vault  of  heaven  •, 
"  the  ftones  that  followed  were,  by  the 
"  devouring  flames,  converted  to  pumice, 
*'  the  fize  of  which  (of  fome  I  fay)  were 
*•'  much  larger  th.an  an  ox.  The  ftones 
*'  wtnt  about  as  high  as  a  crofs-bow  can 

"  carry. 
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^'  carry,  and  then  fell  down,  fometimes 
"  on  the  edge,  and  fometimes  into  the 
"  mouth  itfclf.  It  is  very  true  that  many 
"  of  them  in  going  up  could  not  be  feen, 
"  on  account  of  the  dark  fmoak  •,  but, 
*'  when  they  returned  from  the  fmoaky 
"  heat,  they  fhewed  plainly  where  they 
"  had  been,  by  their  ftrong  fmell  of  fetid 
"  fulphur,  juft  like  fton^s  that  have  been 
"  thrown  out  of  a  mortar,  and  have  paf- 
"  fed  through  the  fmoak  of  inflamed  gun- 
"  powder.  The  mud  was  of  the  colour 
"  of  afhes,  and  at  iirft  very  liquid,  then 
**  by  degrees  lefs  fo  •,  and  in  fuch  quan- 
*'  tit'its,  that  in  lefs  than  twelve  hours, 
*'  with  the  help  of  the  abovementioned 
*'  ftones,  a  mountain  was  raifed  of  a 
"  thoufand  paces  in  height.  Not  only 
"  Pozzuolo  and  the  neighbouring  country 
"  was  full  of  this  mud,  but  the  city  of 
"  Naples  alfo,  the  beauty  of  whofe  pa- 
"  laces  were,  in  a  great  meafure,  fpoiled 
"  by  it.  The  afhes  were  carried  as  far  as 
"  Calabria    by   the   force  of   the    winds, 

"  burning 
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"  burning  up  in  their  pafiage  the  grafs 
"  and  high  trees,  many  of  which  were 
*■'  borne  down  by  the  weight  of  them. 
"  An  infinity  of  birds  alfo,  and  number- 
"  lefs  animals  of  various  kinds,  covered 
*'  with  this  fulphureous  mud,  gave  them- 
"  felves  up  a  prey  to  man.  Now  this 
"  eruption  lailed  two  nights  and  two  days 
*'  without  intermiflion,  though,  it  is  true, 
*'  not  always  with  the  fame  force,  but 
*•'  more  or  lefs  :  when  it  was  at  its  greatefl 
"  height,  even  at  Naples  you  heard  a 
"  noife  or  thundering  like  heavy  artillery 
"  when  two  armies  are  engaged.  The 
"  third  day  the  eruption  ceafed,  fo  that 
"  the  mountain  made  its  appearance  un^ 
"  covered,  to  the  no  fmall  aftonilhment 
"  of  every  one  who  faw  it.  On  this 
"  day,  when  I  went  up  with  many  peor 
"  pie  to  the  top  of  this  mountain  •,  I  fa\Y 
"  down  into  its  miouth,  v/hich  was  a  round 
"  concavity  of  about  a  quarter  of  a  mile 
"  in  circumference,  in  the  middle  of  which 
"  the    ftones    that    had    fallen  were  boil- 

"  ing 
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'  ing  up,  jiift  as  in  a  great  cauldron  of 
'  v/ater  that  boils  on  the  fire.  The  fourth 
'  day  it  began  to  throw  up  again,  and  the 
'  feventh  much  more,  but  ftill  with  lefs 
'  violence  than  the  firft  night  i  it  was  at  tlois 
'  time  that  many  people,  who  were  \m- 
'  fortunately  on  the  mountain,  were  either 
'  fuddenly  covered  with  allies,  fmothered 
'  with  fmoak,  or,  knocked  down  by  ftones, 
'  burnt  by  the  flame,  and  left  dead  on  the 
'  fpot.  The  fmoak  continues  to  this 
'  day  [q]^  and  you  often  fee  in  the  night- 
'  time  fire  in  the  midft  of  it.  Finally,  to 
'  complete  the  hiftory  of  this  hew  and 
'  uiiforefeen  event,  in  many  parts  of  the 
'  new-made  mountain,  fulphur  begins  to 
'  be  generated."  Giacomo  di  Toledo,  to- 
wards   the   end   of    his   diilertation   upon 

[ql  The  cup,  or  crater,  on  the  top  of  the  new  moun- 
tain is  now  covered  with  flirubs ;  but  I  difcovered  at 
the  bottom  of  it,  in  the  year  1770,  amidft  the  bulhes, 
a  fmall  hole,  which  exhales  a  conl'ant  hot  and  damp 
vapour,  jufl;  fuch  as  proceeds  from  boiling  water,  and 
with  as  little  fmell ;  the  drops  of  this  Iteam  hang  upoa 
the  neighbouring  bufhes. 

7  the 
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the  phaenomena  attending  this  eruptioili 
fays,  that  the  lake  of  Avernus  had  a  com- 
munication with  the  fea,  before  the  time 
of  the  eruption ;  and  that  he  apprehended 
that  the  air  of  Puzzole  might  come  to  be 
affeded  in  fummer  time,  by  the  vapour's 
from  the  ftagnated  waters  of  the  lake  •, 
which  is  adually  the  cafe. 

You  have.  Sir,  fromthefe  accounts,  an 
inflance  of  a  mountain,    of  a  confiderable 
height  and  dimenfions,  formed  in  a  plain, 
by  mere  explofion,  in  the  fpace  of  forty- 
,  eight  hours.     The  earthquakes  having  been 
I  fenfibly  felt  at  a  great  diftance  from  the 
fpot  v/here  the  opening  was  made,  prpves 
clearly,  that  the  fubterraneous  fire  was  at  a 
greath  depth  below  the  furface  of  the  plain  ; 
it  is  as  clear  that  thofe  earthquakes,  and 
the   explofion,    proceeded  from  the  fame 
caufe,   the  form.er  having  ceafed  upon' the 
appearance  of  the   latter.     Does  not  this 
circumftance  evidently  contradict  the  fyftem 
of  M.  Buffon,  and  of  all  the  natural  hifio- 
rians,  who  have  placed  the  feat  of  the  fire 

of 
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■'cf  Volcanos  towards  the  center,  or  near  the 
fummit  of  the  mountains, 'whicH  they  iup- 
pofe  to  fornifh'  the  matter  emitted  ?     Did 
the  matter  which  proceeds  from  a  Volca?s> 
•'in  an  eruption  come  from  fo  inconfiderable 
"a  depth  as  they  imagine,  that  part  of  the 
"mountain  fituated  above  theiffuppofed  feat 
of  the  firemlift'rteceffarily'be d<^{Lroyed,  or 
difTipated  in  a  very  fnort  tirhe  :'  on  the  con- 
trary, an  eruption  ufually  adds  to  the  height 
and  bulk  of  a' Volcano-,  and  who,"  thathfes 
had  -an  Opportitnity  ofiiiaking  obfcrvations 
"on  Volcanos, '  dOes  not  knbwj  that'  the' mat- 
ter they  have  emitted  for  rriany  iiges,   ia 
lavas,  afhes,  fnioak,  &c,  could  it  be  coi- 
'lefted   together,   would   more  than-  ftiffic'C 
'to  form  three  fuch  mountains  as  the  fimi- 
pie  cone  or  mountain  of  the  exiiling  Vol- 
cano ?  With  refpeft  to  A^efuvius,  this  coiiM 
be  plainly' proved  ;  and  I  refer  to -my  letter 
'upon  the  fubje^t"  of  Etna,  to  ftrew^:he  quan- 
tity of  matter  thrown  up  in  one  fingle  erup- 
tion,  by  that  terrible  Volcano.     Another 
proof,  that  the  real  feat  of  the  fire  of  Vol- 
'      7  cano> 
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canos  lies  even  greatly  below  the  general 
level  of  the  country  whence  the  mountain 
fprings,  is,  that  was  it  only  at  an  incon- 
fiderabie  depth  below  the  bafis  of  the 
mountain,  the  quantity  of  matter  thrown 
up  would  foon  leave  fo  great  a  void  im- 
mediately under  it,  that  the  mountain  it- 
felf  muft  undoubtedly  fmk  and  difappear 
after  a  few  eruptions. 

In  the  above  accounts  of  the  formation 
of  the  new  mountain,  we  are  told  that  the 
matter  firft  thrown  up,  v/as  mud  compofed 
of  water  and   ajlhes,    mixed  with  pumice 
ftones   and  other  burnt    matter  :    on  the 
road  leading  from  Puzzole  to  Cuma,  part 
of   the   cone  of   this  mountain   has   been 
cut  away,  to  widen  the  road.     I  have  there 
feen   that  its   compofition  is  a  tufa  inter- 
mixed with  pumice,   fome   of  which  are 
really  of  the  fize  of  an  ox,  as  mentioned  in 
Toledo's  account,  and  exadtly  of  the  fame 
nature    as   the  tufa  of   which  every  other 
high  ground  in  its  neighbourhood  is  com- 
pofed j   finiilar  alfo   to  that  which  covers 

Hercu- 
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Herclilaneum.  According  to  the  above 
accounts,  after  the  muddy  fliower  ceafed,  it 
rained  dry  afhes :  this  circumilance  will  ac- 
count for  the  ftrata  of  loofe  pumice  and 
afhes,  that  are  generally  upon  the  furface 
of  all  the  tufas  in  this  country,  and  which 
were  moft  probably  thrown  up  in  the  fame 
manner.  At  the  firfi:  opening  of  the  earth, 
in  the  plain  near  Puzzole,  both  accounts 
fay,  that  fprings  of  water  burft  forth  ;  this 
water,  mixing  with  the  alhes,  certainly  -oc- 
cafioned  the  muddy  fhower  -,  when  the 
fprings  were  exhaufted,  there  muft  naturally 
have  enfued  a  fliower  of  dry  alhes  and 
pumice,  of  which  we  have  been  likewife 
allured.  I  own,  I  was  greatly  pleafed  at 
being  in  this  manner  enabled  to  account 
fo  well  for  the  formation  of  thefe  tufa 
ftones  and  the  veins  of  dry  and  loofe  burnt 
matter  above  them,  of  which  the  foil  of 
almoll  the  whole  country  I  am  defcribing 
is  compofed ;  and  I  do  not  know  that  any 
one  has  ever  attended  to  this  circumilance, 
though  I  find  that  many  authors,  who  have 
L  dcfcribed 
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defcribed  this  country,  have  fufpefted  th^t 
parts  of  it  were  formed  by  explofion. 
Wherever  then  this  fort  of  tufa  is  found, 
there  is  certainly  good  authority  to  fuf- 
pe6t  its  having  been  formed  in  the  fame 
manner  as  the  tufa  of  this  new  mountain  % 
for,  as  1  faid  before,  Nature  is  generally  uni- 
form in  all  her  operations. 

It  is  commonly  imagined  that  the  new 
mountain  rofe  out  of  the  Lucrine  lake, 
which  v/as  deftroycd  by  it  •,  but  in  the 
above  account,  no  m.ention  is  made  of 
the  Lucrine  lake ;  it  may  be  fuppofed 
then,  that  the  famous  dam,  which  Strabo 
and  many  other  ancient  authors  mention  to 
have  feparated  that  lake  from  the  fea,  had 
been  ruined  by  time  or  accident,  and  that 
the  lake  became  a  part  of  the  fea  before  the 
explofion  of  1.5384 

■  If  t!ie  above-defcribed  eruption  was  ter- 
rible, that  v/hich  formed  the  Monte  Bar- 
baro  (or  Gauro,  as  it  was  fonricrly  called), 
mull  have  been  dreadful  indeed.  It  joins 
hr.mediately  to  the  new  mountain,   which 

in 
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in  fhape  and  compofition  it  exactly  refem- 
bles  i  but  it  is  at  leail  three  times  as  con- 
fiderable.  Its  crater  cannot  be  lets  than 
fix  miles  in  circumference ;  the  plain  with- 
in the  crater,  one  of  the  moil  fertile  fpots 
I  ever  faw,  is  about  four  miles  in  circum- 
ference :  there  is  no  entrance  to  this  plain, 
but  one  on  the  Eaft  fide  of  the  mountain, 
made  evidently  by  art  j  in  this  fedeion  you 
have  an  opportunity  of  feeing  that  the 
matter  of  which  the  mountain  is  compofed 
is  exadly  fimiiar  to  that  of  the  Monte 
Nuovo.  It  was  this  mountain  that  pro- 
duced (as  fome  authors  have  fuppofed) 
the  celebrated  Falernian  wine  of  the  an- 
cients. 

Cum^,  allowed  to  have  been  the  moft 
ancient  city  of  Italy,  was  built  on  an 
eminence,  which  is  iikewife  compofed  of 
tufa,  and  may  be  naturally  fuppofed  a 
fedtion  of  the  cone  formed  by  a  very  an- 
cient explofion. 

The  lake  of  Avernus  fills  the  bottom  of 

the  crater  of  a  mountain,  undoubtedly  pro- 

L  2  duced 
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duced  by  explofion,  and  whofe  interior 
and  exterior  form,  as  well  as  the  matter  of 
which  it  is  compofed,  exaftly  refemble  the 
Monte  Barbaro  and  Monte  Nuovo.  At 
that  part  of  the  bafis  of  this  mountain 
which  is  wafhed  by  the  fea  of  the  bay  of 
Puzzole,  the  fand  is  ftill  very  hot,  though 
conftantly  wafhed  by  the  waves  ;  and  into 
"the  cone  of  the  mountain,  near  this  hot 
land,  a  narrow  palTage  of  about  100  paces 
in  length  is  cut,  and  leads  to  a  fountain 
of  boiling  water,  which,  though  brackilh, 
boils  iilh.  and  flefh  without  giving  them 
any  bad  tafte  or  quality,  as  I  have  experi- 
enced more  than  once.  This  place  is 
called  Nero's  bath,  and  is  ftill  made  ufe 
of  for  a  fudatory,  as  it  was  by  the  an- 
cients ;  the  .fteam  that  rifes  from  the  hot 
fountain  abovementioned,  confined  in  the 
narrow  fubterraneous  paiTage,  foon  pro- 
duces a  violent  perfpiration  upon  the  pa- 
tient who  fits  therein.  This  bath  is  reckon- 
ed a  great  fpecifick  in  that  diftemper  which 
is    fuppofed   to  have  made  its  appearance 

at 
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at  Naples    before   it  fpread  its  contagion 
over  the  other  parts  of  Europe. 

Virgil    and    other  ancient  authors   fay, 
that  birds  could  not  fly  with  fafety  over 
the   lake  of  Avernus,    but  that  they  fell 
therein  •,     a    circumftance    favouring    my 
opinion,    that  this  was   once   the   mouth 
of  a  Volcano.      The  vapour  of  the  ful- 
phur   and   other  rninerals  muft  undoubt- 
edly have  been  more  powerful,  the  nearer 
we  go  back  to  the  time  of  the  explofion 
of  the  Volcano  -,  and  I  am  convinced  that 
there   are  flill  fome  remains  of  thofe  va- 
pours upon  this  lake,  as  I  have  obferved 
there  are  very  feldom  any  water-fowl  upon 
it-,    and    that    when    they    do   go  there, 
it  is  but  for  a  fhort  time^  whilft  all  the 
other  lakes  in  the  neio-hbourhood  are  con^ 
ftantly  covered  with  them,    in  the  winter 
feafon.     Upon   Mount  Vefuvius,    in  the 
year   1766,  during  an  eruption,  when  the 
air    was    impregnated    with   noxious   va- 
pours, I  have  myfelf  picked  up  dead  birds 
frequently. 

L  3  The 
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The  caille  of  Baia  ftands  upon  a  con- 
fiderable  eminence,  compofed  of  the  ufual 
Sufa  and  ftrata  of  pumice  and  afhes  •,  from 
which  I  concluded  I  fliould  find  fome  re- 
mains of  the  craters  from  whence  the  matter 
iffued  :  accordingly,  having  afcended  the 
hill,  I  foon  difcovered  two  very  vifible  cra- 
ters, juil  behind  the  caftle. 

The  lake  called  the  Mare- morto  was  alfo, 
moft  probably,  the  crater,  from  whence  if- 
fued the  materials  which  formed  the  Pro- 
montory of  Miienum,  and  the  high  grounds 
around  this  lake.  Under  the  ruins  of  an 
ancient  building,  near  the  point  of  Mife- 
nem,  in  a  vault,  there  is  a  vapour,  or 
mofete^  exaftly  fimilar  in  its  effefts  to  that 
of  the  Grotto  del  Cane,  as  I  have  often 
•experienced. 

The  form  of  the  little  ifland  of  Nifida 
Ihev/s  plainly   its  origin  [r].     It  is  half  a 

[r]  The  noxious  vapours  which  Lucan  mentions 
to  have  prevailed  at  Nifida,  favour  my  opinion  as  to  its 
origin  : 

"  —  Tali  fpiramine  Nefis 
^'  Emittit  ftygium  nebulcfis  aera  faxis." 

Lucan.  lib.  vi. 

hollow 
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hollov/  cone  of  a  Volcano  cut  perpendi- 
cularly ;  the  half  crater  forms  a  little  har- 
bour called  the  Porto  Pavone  •,  I  fuppofe 
the  other  half  of  the  cone  to  have  been 
detached  into  the  fea  by  earthquakes,  or 
perhaps  by  the  violence  of  the  waves,  as 
the  part  that  is  wanting  is  the  fide  next  to 
the  open  fea. 

The  fertile  and  pleafant  ifland  of  Pro- 
cita  Hiews  alfo  molt  evident  fio-ns  of  its 
production  by  explofion,  the  nature  of  its 
foil  .being  diredly  fimilar  to  that  of  Baia 
and  Puzzole ;  this  iHand  feems  really,  as 
was  imagined  by  the  ancients,  to  have  been 
detached  from  the  nei2;hbourino;  ifland  of 
Ifchia. 

There  is  no  fpot,  I  believe,  that  could 
afford  a  more  ample  field  for  curious  ob- 
fervations,  than  the  iiland  of  Ifchia,  called 
Enaria,  Inarime,  and  Pithecufa,  by  the  anr 
cients.  I  have  vifited  it  three  times  •,  and 
this  fummer  paffed  thr^e  weeks  there, 
during  v/hich  time  I  examined,  with  at- 
tention, every  part  of  it.  Ifchia  is  eighteen 
L  4  mile^ 
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miles  in  circumference  :    the  v/hole  of  its 
foil  is  the  fame  as  that  near  Vefuviiis,  Na- 
ples, and  Puzzole.     There  are  numberlefs 
fprings,  hot,  warm,  and  cold  [j],  difperfed 
over  the  whole  iiland,  the  waters  of  which 
are  impregnated  with  minerals  of  various 
forts  •,    fo  that,   if  you  give  credit  to  the 
inhabitants  of  the  country,  there  is  no  dif- 
order  but  what  finds  its  remedy  here.     In 
the  hot  months  (the  feafcn  for  making  ufe 
of  thefe  baths),   thofe  who  have  occafion 
for    them    flock    hither  from  Naples.     A 
charitable   inftitution  fends  and  maintains 
three    hundred  poor  patients  at  the  baths 
of    Gurgitelli   every   feafon.      By   what   I 
could  learn  of  thefe  poor  patients,    thofe 
'^  baths  have  really  done  wonders,   in  cafes 
attended   with  obllinate  tumours,    and  in 
contra6licns   of  the  tendons  and  mufcles. 
The  patient  begins  by  bathing,    and  then 
is  buried  in  the  hot  fand  near  the  fea.     In 

[s]  Giulio  Cefare  Capaccio,  in  his  account  of  this 
ifland,  fays,  that  there  are  eleven  fprings  of  cold  water, 
and  thirty-five  of  hot  and  mineral  waters. 

many 
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rnany  parts  of  the  ifland,  the  fand  is  burn- 
ing hot,  even  under  water.  The  fand  on 
fome  parts  of  the  fhore  is  rAmoft  entirely 
compofed  of  particles  of  iron  c^e ;  at  leaft 
they  are  attraded  by  the  load-itone,  as  I 
have  experienced.  Near  that  part  of  the 
ifland  called  Lacco,  there  is  a  rock  of  an 
ancient  lava,  forming  a  fmall  cavern,  which 
is  fliut  up  with  a  door  •,  this  cavern  is 
made  ufe  of  to  cool  liquors  and  fruit, 
which  it  does  in  a  fhort  time  as  effe6tually 
as  ice.  Before  the  door  was  opened,  I 
felt  the  cold  to  m^y  legs  very  fenfjbly  -,  but 
when  it  was  opened,  the  cold  ruflied  out 
fo  as  to  give  me  pain ;  and  within  the  grotto 
it  was  intolerable.  I  was  not  fenfible  of 
wind  attending  this  cold ;  though  upon 
Mount  Etna  and  Mount  Vefuvius,  where 
there  are  caverns  of  this  kind,  the  cold  is 
evidently  occafioned  by  a  fubterraneous 
wind  :  the  natives  call  fuch  places  ven- 
taroli.  May  not  the  quantity  of  nitre, 
with  which  all  thefe  places  abound,  ac- 
count  in   fome  meafure  for  fuch  extreme 

cold  ? 
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cold?  My  thermometer  was  unluckily 
broken,  or  I  would  have  informed  you  of 
the  exa6t  degree  of  the  cold  in  this  ven- 
taroli  of  Ilchia,  which  is  by  much  the 
ilrono-eft  in  its  effe6ts  I  ever  felt.  The 
ancient  lavas  of  Ifchia  fhew,  that  the  erup- 
tions there  have  been  very  formidable ; 
and  Iiiftory  informs  us,  that  its  firft  inha- 
bitants were  driven  out  of  the  ifland  by 
the  frequency  and  the  violence  of  them. 
There  are  fome  of  thefe  ancient  lavas  not 
Jefs  than  two  hundred  feet  in  depth.  The 
mountain  of  St.  Nicola,  on  which  there  is 
at  prefent  a  convent  of  hermits,  was  called 
by  the  ancients  Epomeus  •,  it  is  as  high, 
if  not  higher,  than  Vefuvius,  and  appears  to 
me  to  be  a  feftion  of  the  cone  of  the  an- 
cient and  principal  Volcano  of  the  ifland, 
its  compofition  being  all  tufa  or  lava. 
The  cells  of  the  convent  abovementioned 
^re  cut  out  of  the  mountain  itfeif ;  and 
there'you  fee  plainly  that  its  comjpofition  no 
\vay  differs  from  the  matter  that  covers 
Herculaneum,  and  forms  the  Monte  Nuovo. 

There 
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There  is  no  fign  of  a  crater  on  the  top  of 
this  mountain,  which  rifes  almoil  to  a  fnarp 
point :  time,  and  other  accidents,  may  be 
reafonably  fuppofed  to  have  worn  away  this 
diflindive  mark  of  its  having  been  formed 
by  explofion,  as  I  have  feen  to  be  the  cafe 
in  other  mountains,  formed  evidently  by 
explofion,  on  the  flanks  of  Etna  and  Ve- 
fuvius.  Strabo,  in  his  5th  book,  upon 
the  fubje6t  of  this  ifland,  quotes  Timasus, 
as  having  faid,  that,  a  little  before  his  time, 
a  mountain  in  the  middle  of  Pithecufa, 
called  Epomeus,  was  fhook  by  an  earth- 
quake, and  vomited  flames. 

There  are  many  other  rifmg  grounds  in 
this  ifland,  that,  from  the  nature  of  their 
compofiticn,  mufl:  lead  one  to  think  the 
fame  as  to  their  origin.  Near  the  village 
of  Cafliiglione,  there  is  a  mountain  formed 
fiirely  by  an  explofion  of  a  much  later 
date,  having  preferved  its  conical  form  and 
crater  entire,  and  producing  as  yet  but  a 
flender  vegetation  :  there  is  no  account, 
however,    of   the  date  of  this  eruption. 

Nearer 
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Nearer  the  town  of  Ifchia,  which  is  on  the 
fea    fhore,    at    a  place  called  Le  Cremate^ 
there  is  a  crater,  from  which,  in  the  year 
1301   or   1302,   a  lava  ran  quite  into  the 
fea ;    there    is  not  the  leaft  vegetation  on 
this  lava,   but  it  is  nearly  in  the  fame  ftate 
as  the  modern  lavas  of  Vefuvius.     Pontano, 
Maranti,    and    D.    Francefco    Lombardi, 
have  recorded  this  eruption  •,  the  latter  of 
whom  fays,  that  it  lafled  two  months  \  that 
many  men  and  beafts  were  killed  by  the 
exptofion  ;  and  that  a  number  of  the  inha- 
bitants were  obliged  to  feek  for  refuge  at 
Naples    and    in  the  neighbouring  iflands. 
In  fhort,  according  to  my  idea,  the  ifland 
of    Ifchia   muft  have  taken  its  rife  from 
the  bottom  of  the  fea,  and  been  increafed 
to  its  prefent  fize  by  divers  later   explo- 
fions.     This    is    not  extraordinary,    when 
hiftory   tells   us   (and   from    my  own  ob- 
fervation  I  have  reafon  to  believe)  that  the 
Lipari    iflands    were    formed    in   the  like 
manner.      There  has  been  no  eruption  in 
Jfchia  fmce  that  juft  mentioned,  but  earth- 
quakes 


MOUNT    VESUVIUS,    &C.       1 57 

quakes  are  very  frequent  there  •,  two  years 
ago,  as  I  was  told,  they  had  a  very  con- 
fiderable  fhock  of  an  earthquake  in  this 
ifland. 

Father  Goree's  account  of  the  formation 
of  the  new  ifland  in  the  Archipelago  (fitu- 
ated  between  the  two  iflands  called  Kam- 
meni,  and  near  that  of  Santorini)  of  which 
he  was  an  eye-witnefs,  ftrongly  confirms 
the  probability  of  the  conjedures  I  ven- 
ture to  iend  you,  relative  to  the  formation 
of  thofe  iflands  and  that  part  of  the  con- 
tinent above  defcribed  :  it  feems  likewife 
to  confirm  the  accounts  given  by  Strabo, 
Pliny,  Juftin,  and  other  ancient  authors, 
of  many  iflands  in  the  Archipelago,  for- 
merly called  the  Ciclades,  having  fprung 
up  from  the  bottom  of  the  fea  [t]  in  the 

[/]  By  having  remarked,  that  all  the  Implements  of 
ftone  brought  by  Meff.  Banks  and  Solander  from  the 
new-difcovered  iflands  in  the  South-Seas,  are  evidently 
of  fuch  a  nature  as  are  only  produced  by  Volcanos  ; 
and  as  thefe  gentlemen  have  ailured  me,  that  no  other 
kind  of  ftone  is  to  be  met  with  ia  the  iflands  j  I  am  - 

7  like 
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like  manner.  According  to,  Pliny,  in  the 
4th  year  of  the  cxxxvth  Olympiad,  237 
years  before  the  Chriftian  sera,  the  ifland  of 
Thera  (now  Santorini)  and  Therefia  were 
formed  by  explofion-,  and,  130  years  later, 
the  ifland  Hiera  (now  called  the  great 
Kammeni)  rofe  up.  Strabo  defcribes  the 
birth  of  this  iHand  in  thefe  words  :  "  In 
"  the  middle  fpace  between  Thera  and 
"  Therefia  flames  burft  out  of  the  lea  for 
"  four  days,  which,  by  degrees,  throwing 
"  up  great  maffes,  as  if  they  had  been  raifed 
"  by  machines,  they  formed  an  ifland  of 
"  twelve  fliadia  in  circuit."  And  Jufl:in 
fays  of  the  fame  ifland,  "  Eodem  anno 
''  inter  infulas  Theramenem  et  Thereflam, 
"  medio  utriufque  rip^e  et  maris  fpatio, 
"  terr^  motus  fuit :  in  quo,  cum  admira- 
"  tione  navigantium,  repente  ex  profundo 
"  cum  cc-lidis  aquis  Infula  emerflt." 

induced  to  think,  that  thefe  iflands  (at  To  great  a  dif- 
tance  from  any  continent)  may  have  likewife  beea 
pulhed  up  from  the  bottom  of  the  fea  by  like  ex- 
plolions, 

Pliny 


MOUNT    VESUVIUS,    &C.      1 59 

Pliny  mentions  alio  the  formation  of 
Afpronifi,  or  the  White  I  (land,  by  explolion, 
in  the  time  of  Vefpafian.  It  is  known, 
likewife,  that  in  the  year  i628j  one  of  the 
iflands  of  the  Azores^  near  the  ifland  of  St. 
Michael,  rofe  up  from  the  bottom  of  the 
lea,  which  was  in  that  place  160  fathoms 
deep  •,  and  that  this  ifland,  which  was  raifed 
in  fifteen  days,  is  three  leagues  long,  a 
league  and  a  half  broad,  and  rifes  three 
hundred  and  fixty  feet  above  water. 

Father  Goree,  in  his  account  of  the 
formation  of  the  new  ifland  in  the  Archi- 
pelago, mentions  two  difl:in6i;  matters  that 
entered  into  the  compofition  of  this  ifland, 
the  one  black,  the  other  white.  Afpronifi, 
probably  from  its  very  name,  is  compofed 
of  the  white  matter,  which  if,  upon  examin- 
ation, it  proves  to  be  a  tufa^  as  I  ftrong- 
ly  fufpecl,  I  ihould  think  myfelf  flill  more 
grounded  in  my  conjectures  •,  though  I 
muft  confefs,  as  it  is,  I  have  fcarcely  a 
doubt  left  with  refpeft  to  the  country  I 
have  been  defcribing  having  been  thrown 
7  "P 
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up  in  a  long  feries  of  ages  by  various  ex- 
plofions  from  fiibterraneous  fire.  Surely 
there  are  at  prefent  many  exifting  Vol- 
canos  in  the  known  world ;  and  the  me- 
mory of  many  others  have  been  handed 
down  to  us  by  hiftory.  May  there  not 
therefore  have  been  many  others,  of  fuch 
ancient  dates  as  to  be  out  of  the  reach  of 
hiftory  [u]  ? 

Such  wonderful  operations  of  Nature 
are  certainly  intended  by  all-wife  Provi- 
dence for  fome  great  purpoie.  They  are 
not  confined  to  any  one  part  of  the  globe, 
for  there  are  Volcanos  exifting  in  the  four 
quarters  of  it.  We  fee  the  great  fertility 
of  the  foil  thrown  up  by  explofion,  in  part 
of  the  country  I  have  defcribed,  wliich  on 
that    account  was  called  by  the  ancients 

[«]  Any  one,  the  lecft  converfant  in  Volcanos,  mull 
be  ftruck  with  the  numberlefs  evident  marks  of  theiil 
the  whole  road  from  the  lake  of  Albano  to  Radicofani, 
between  Naples  and  Florence ;  and  yet,  though  this 
foil  bears  fuch  frelh  and  undoubted  marks  of  its  origin  j 
no  hiftory  reaches  the  date  of  any  one  eruption  in  thefe 
parts. 

Campania 
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Campania  Felix:  The  fame  circumftance 
is  evident  in  Sicily,  juftly  efteemed  one  of 
the  moft  fertile  fpots  in  the  world,  and  the 
granary  of  Italy.  May  not  fubterraneoiis 
fire  be  confidered  as  the  great  plough  (if  I 
may  be  allowed  the  expreflion)  which  Na- 
ture makes  nfe  of  to  turn  up  the  bowels  of 
the  earth,  aAd  afford  us  frefh  fields  to 
work  upon,  whilft  we  are  exhaufting  thole 
we  are  adlually  in  pofleffion  of,  by  the  fre- 
quent crops  we  draw  from  them  ?  Would 
it  not  be  found,  upon  enquiry^  that  many 
precious  minerals  muft  have  remained  far 
out  of  our  reach,  had  it  not  been  for  fuch 
operations  of  Nature  ?  It  is  evidently  fo  in 
this  country.  But  fuch  great  enquiries 
would  lead  me  far  indeed.  I  will  only  add 
a  reflection,  which  my  own  little  experience 
in  this  branch  of  natural  hiftory  furnifhes 
me  with.  It  is,  that  we  are  apt  to  judge  of 
the  great  operations  of  Nature  on  too  con- 
fined a  plan.  When  firll  I  came  to  Na- 
ples, my  whole  attention,  with  refpeft  to 
natural  hiftory,  was  confined  to  Mount 
M  Vefuvius, 
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Vefuvius,  and  the  wonderful  ph^enomena 
attending  a  burning  mountain  :  but,  in 
proportion  as  I  began  to  perceive  the  evi- 
dent marks  of  the  fame  operation  having 
been  carried  on  in  the  different  parts  above 
defcribed,  and  likewife  in  Sicily  in  a 
greater  degree,  I  looked  upon  Mount  Ve- 
fuvius  only  as  a  fpot  on  which  Nature  was 
at  prefent  active  ;  and  thought  myfelf  for- 
tunate in  having  an  opportunity  of  feeing 
the  manner  in  which  one  of  her  great 
operations  (an  operation,  1  believe,  much 
lefs  out  of  her  common  courfe  than  is  ge- 
nerally imagined)  was  effected. 

Such  remarks  as  I  have  made  on  the 
eruptions  of  Mount  Vefuvius,  during  my 
relidence  at  Naples,  have  been  tranf- 
mitted  to  the  Royal  Society,  who  have 
done  them  more  honour  than  they  deferved. 
Many  more  might  be  made  upon  this  aftive 
yolcano,  by  a  perfon  who  had  leifure,  a 
previous  knowledge  of  the  natural  hiltory 
of  the  earth,  a  knowledge  of  chemiftry,  and 
was  pradifed  in  phyfical  experiments,  par- 
ticularly 
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ticularly  thofe  of  eleftricity  [-re].  I  am  con- 
vinced, that  the  fmoak  of  Volcanos  con- 
tains always  a  portion  of  ele6trical  matter ; 
which  is  manifeft  at  the  time  of  great  erup- 
tions, as  is  mentioned  in  my  account  of 
the  great  eruption  of  Vefuvius  in  1767. 
The  peafants  in  the  neighbourhood  of  my 
villa,  fituated  at  the  foot  of  Vefuvius,  have 

[iy]  May  not  the  air  in  countries  replete  with  ful- 
phur  be  more  impregnated  with  eledlrical  matter  than 
the  air  of  other  foils  ?  and  may  not  the  fort  of  light- 
ning, which  is  mentioned  by  feveral  ancient  authors  to 
have  fallen  in  a  ferene  day,  and  was  confidered  as  an 
omen,  have  proceeded  from  fuch  a  caufe  ? 
Horace  fays.  Ode  xxxiv. 

*'  — Namque  Diefpeter 
**  Igni  corufco  nubila  dividens 
*'  Plerumque  perpurum  tonantes 
"  Egit  equos  volucremque  currum." 

*'  Non  alias  coelo  ceciderunt  plura  fereno 
**  Fulgura "  Virgil.  Georgic.  i. 

*'  Aut  cum  terribili  perculfus  fulmine  civis 
*'  Luce  ferenanii  vitalia  lamina  liquit." 

Cic.  i.  de  Divin.  n.  iS- 

"  — Sabinos  petit  aliquanto  triftior,  quod  facrificanti 

*♦  hoftia  aufugerat ;    quodque- tempeftate   ferena  to- 

*'  nuerat."  Sueton.  Tit.  cap.  10. 

M  2  aflUrsd 
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affured  me,  that,  during  the  eruption  lad' 
mentioned,  they  were  more  alarmed  by  the 
lightning  and  balls  of  fire  that  fell  about 
them  with  a  crackling  noife,  than  by  the 
lava  and  the  ufual  attendants  of  an  erup- 
tion. I  find  in  all  the  accounts  of  great 
eruptions  mention  made  of  this  fort  of 
lightning,  which  is  diftinguifhed  here  by 
the  name  of  Ferilli.  Bracini,  in  his  ac- 
count of  the  great  one  of  Vefuvius  in  1631, 
fays,  that  the  columin  of  fmoak,  which  if- 
fued  from  its  crater,  went  over  near  an 
hundred  miles  of  country,  and  that  feveral 
men  and  beads  were  ftruck  dead  by  light- 
ning, ilTuing  from  this  fmoak  in  its  courfe. 
The  nature  of  the  noxious  vapours, 
called  here  mofete,  that  are  ufually  fet  in 
motion  by  an  eruption  of  the  Volcano,  and 
are  then  manifeft  in  the  wells  and  fubter- 
raneous  parts  of  its  neighbourhood,  feem 
likewife  to  be  little  underftood.  From 
fome  experiments  very  lately  made,  by  the 
ingenious  Dr.  Nooth,  on  the  f7iGfete  of  the 
Grouo  del  Cane,   it   appears  that  all  its 

knowa 
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Icnown  qualities  and  efFcds  correfpond  with 
thofe  attributed  to  fixed  air.  Juft  before 
the  eruption  of  1767,  a  vapour  of  this  kind 
broke  into  the  King's  chapel  at  Portici,  by 
which  a  fervant,  opening  the  door  of  it, 
was  ftruck  down.  About  the  fame  time, 
as  his  Sicilian  Majefty  was  Ihooting  in  a 
paddock  near  the  palace,  a  dog  dropped 
down,  as  was  fuppofed,  jn  a  fit  •,  a  boy  go^ 
ing  to  take  him  up  dropped  likewife  •,  a 
perfon  prefent,  fufpe6ting  the  accident  to 
have  proceeded  from  a  mofete,  imm.ediately 
dragged  them  both  from  the  fpot  where 
they  lay,  in  doing  which,  he  was  himfelf 
fenfible  of  the  vapour  •,  the  boy  and  the 
dog  foon  recovered.  His  Sicilian  Majefty 
did  me  the  honour  of  informing  me  him- 
felf of  this  accident  foon  after  it  had  hap- 
pened. I  have  met  with  thefe  nwfetes  of- 
ten, when  I  have  been  making  my  ob- 
fervations  on  the  borders  of  Movmt  Ver 
fuvius,  particularly  in  caverns,  and  once 
on  the  Solfnterra.  The  vapour  affedts  the 
nollrils,  throat,  and  llomach,  juft  as  the 
M  3  fpirit 
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fpirit  of  hartfliorn,  or  any  ftrong  volatile 
falts  •,  and  would  foon  prove  fatal,  if  you 
did  not  immediately  remove  from  it. 
Under  the  ancient  city  of  Pompeii,  the 
mofetes  are  very  frequent  and  powerful, 
fo  that  the  excavations  that  are  carrying 
on  there  are  often  interrupted  by  them ; 
at  all  times  mofetes  are  to  be  met  with  un- 
der ancient  lavas  of  Vefuvius,  particularly 
thofe  of  the  great  eruption  of  163 1.  In 
Serao's  account  of  the  eruption  of  1737, 
and  in  the  chapter  upon  mofetes^  he  has 
recorded  feveral  curious  experim.ents  re- 
lative to  this  phssnomenon.  The  Canonico 
Recupero,  who,  as  I  mentioned  to  you  in 
a  former  letter,  is  watching  the  operations 
of  Mount  Etna,  has  juft  informed  me,  that 
a  very  powerful  tnofete  has  lately  manifelled 
itfelf  in  the  neighbourhood  of  Etna  -,  and 
that  he  found,  near  the  fpot  from  whence 
it  rifes,  animals,  birds,  and  infedls,  dead, 
and  the  ilronger  fort  of  Ihrubs  blafted, 
whilft  the  grafs  and  the  tenderer  plants  did 
not  feem  to  be  affeded.     The  circiimftance 

of 
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of  this  mofete^  added  to  that  of  the  frequent 
earthquakes  felt  lately  at  Rhegio  and  Mef- 
fina,  makes  it  probable  that  an  eruption 
of  Mount  Etna  is  at  hand. 

I  am  alarmed  at  the  length  of  this  let- 
ter. By  endeavouring  to  make  myfelf 
clearly  underftood,  I  have  been  led  to  make, 
what  I  thought,  neceflary  digreffions,  I 
mufl  therefore  beg  of  your  goodnefs,  that, 
ihould  you  find  this  memoir,  in  its  prefent 
ftate,  too  tedious  (which  I  greatly  appre- 
hend) to  be  prefented  to  our  refpedable 
Society,  you  will  make  only  fuch  extradts 
from  it  as  you  fhall  think  will  be  moft 
agreeable  and  interefting.     I  am. 

Sir, 

With  great  truth  and  regard, 

Your  moft  obedient 

humble  fervant, 

"W-  Hamilton. 

M  4  Refer- 
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References   to  the  Map, 
[Plate  VI.] 

1.  Naples. 

2.  Portici. 

3.  Refina,  under  which  HercuUneum  is 
1,       buried. 

4.  Torre  del  Greco. 

.  5.  Hermitage,  at  which  travellers  ufually 
reil,  in  their  way  up  Mount  Ve^ 
fuvius. 

6.  St,  Angelo,  a  convent  of  Calmaldolefe, 

fituated  upon  a  cone  of  a  mountain 
formed  by  an  ancient  explofion. 

7.  Cones  formed  by  the  eruption  of  1760, 

and  lava  that  ran  from  them  ^moft 
into  the  fea. 

8.  Mount  Vefuvius  and  Somma. 

9.  Village  of  Somma. 

iio.  The  convent  of  the  Madona  del  Arco, 
under  which  lavas  have  been  found 
at  300  feet  depth,  and  which  mufl 

have 


MOUNT    VESUVIUS,   &C.      169 

have  proceeded  from  the  mountain 
of  Somma,  when  an  adive  Volcano. 

11.  Ottaiano. 

12.  Torre  del  Annunziata. 

13.  Caftel  a  Mare,  near  which  the  ancient 

town  of  Stabia  is  buried,  and  where 
Pliriy  the  elder  loft  his  life. 

14.  Vico. 

15.  Sorrento,    and   the  plain  formed  evi* 

dently  by  fubterraneous  fire, 

16.  Mafia. 

17.  Ifland  of  Caprea. 

1 8.  The  Grotto  of  Paufilipo,  cvit  through 

the  mountain  anciently,    to  make  a 
road  from  Naples  to  Puzzole. 

19.  Point  of  Paufilipo. 

ao.  The  Gaiola,  where  there  are  ruins  of 
ancient  buildings,  fuppofed  to  have 
belonged  to  LucuUus. 

21.  The  ifland  of  Nifida,  evidently  formed 

by  explofion. 

22.  The  Lazaret. 

23.  The  Bagnoli. 

24.  Puzzole,  or  Pozzuolo. 

2n.  The 
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25.  The  Solfaterra,  anciently  called  Forum 

Vulcani :  between  the  Solfaterra  and 
the  lake  of  Agnano,  are  the  boiling 
waters  of  the  Pifciarelli. 

26.  The  New  Mountain,    formed  by  ex- 

plofion  in  the  year  1538  ;  the  fand 
of  the  fea  Ihore  at  its  bafis  burning 
hot. 

27.  The  lake  of  Agnano,    fuppofed  the 

crater  of  an  ancient  Volcano  :  here 
are  the  baths  called  St.  Germano,  and 
the  famous  Grotto  del  Cane. 

28.  Aftruni,    which  has  been  evidently  a 

Volcano,  and  is  now  a  Royal  Chace, 
the  crater  being  furrounded  with  a 
wall. 

29.  The  Monte  Gauro  orBarbaro,  anciently 

a  Volcano. 

30.  The  lake  of  Avernus,    evidently  the 

crater  of  an  ancient  Volcano. 

31.  Lake  of  Fufaro. 

32.  Point  of  Mifenum,  from  whence  Pliny 

the  elder  difcovered  the  eruption  of 
Yefuyius  that  proved  fatal  to  him; 

near 


-^ 
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near  this  place,  in  a  vault  of  an  an- 
cient building,  is  a  conftant  vapour, 
or  mofete^  of  the  fame  qualrty  with 
that  of  the  Grotto  del  Cane. 

33.  The  Mare  Morto,  the  ancient  Roman 

Harbour. 

34.  Baia ;  behind  the  caftle  are  two  evident 

craters  of  ancient  Volcanos. 
•^^.  Ifland  of  Procita. 

36.  A  perfedl  cone  and  crater  of  a  Vol- 

cano near  Caftiglione  in  the  ifland  of 
Ifchia. 

37.  Lava  that  ran  into  the  fea  in  the  laft: 

eruption  on  this  ifland,  in  the  year 
1301,  or  1302  :  the  place  now  called 
Le  Cremate. 

38.  Town  of  Ifchia  and  cafl:le. 
Q^<).  Lake  of  Licola. 

40.  Lake  of  Patria. 

41.  The  river  Volturnus. 

42.  Capua. 

43.  Caferta. 

44.  Averfa. 

45.  Mataloni. 

i  46.  Acerra. 
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46.  Acerra, 

47.  Ifland  of  Ifchia,  anciently  called  j^na- 

ria,  Inarime,  and  Pithecuia. 

48.  The  mountain  of  St,  Nicola,  ancient- 

ly called  Mons  Epomeus,  fuppofed 
the  remains  of  the  principal  Volgano 
of  the  ifland. 

49.  Caftiglione,  near  which  are  the  baths  of 

Gurgitelli. 

50.  Lacco,   near  which  is  that  very  cold 

vapour  called  by  the  natives  ventarole. 

51.  Ancient   city   of  Pompeii,   where   his 

Sicilian  Majefly's  excavations  are  car- 
rying on  at  prefent. 

52.  Rovigliano. 
^^,  River  of  Sarno. 
54.  Cuma. 

^^.  Hot  fands  and  fudatory,  called  Nero*s 
baths. 

56.  The  Lucrine  lake,    fuppofed  to  have 

been  here,  and  of  which  there  is 
ftill  fome  little  remain. 

57.  Villa  Angelica,  Sir  William  Hamilton's 

villa,    from    whence    he    has    made 
J  many 
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many  of  his  obfervations  upon  Mount 
Vefuvius. 

58.  Cones  formed  by  an  ancient  eruption 

called  'uiuli ;  here  are  likewife  cold 
vapours  called  ventarvli, 

59.  High   grounds,    probably   feftions  of 

cones  of  ancient  Volcanos,  being  all 
compofed  of  tufa  and  ftrata  of  loofc 
pumice  and  burnt  matter. 

.60.  Plain  of  the  Campagna  Felice,  four 
or  five  fttt  of  excellent  foil,  under 
which  are  ftrata  of  burnt  and  erupt- 
ed matter. 

i Marks    the    boundary   of   Sir 

William  Hamilton's  obfervations. 


•^^ 
^"^ 


LET- 
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LETTER    VI.  [^]  , 

To  Mathew  Maty,  M,  D.  Secretary  to 
the  Royal  Society, 


Naples,  March  5,   177 1. 

SINCE  I  had  the  pleafure  of  fending 
you  niy  letter,  in  which  the  nature  of 
the  foil  of  more  than  twenty  miles  round 
this  capital  is  defcribed  ;  examining  a  deep 
hollow  way  cut  by  the  rain  waters  into  ths 
outfide  cone  of  the  Solfaterra,  I  difcovered, 
that  a  great  part  of  the  cone  of  that  an- 

{x]  This  letter  was  not  received  by  Dr.  Maty  in  its 
prefent  form  :  and  is  rather  the  fubftance  of  an  ex- 
planatory catalogue,  which  was  fent  to  that  gentleman 
with  fundry  fpecimens  of  the  diiferent  materials  that 
compofe  the  foil  defcribed  in  the  preceding  letter ; 
which  catalogue  remains,  with  the  fpecimens,  in  the 
Mufeum  of  the  Royal  Society,  for  theinfpeftion,  and-i 
I  flatter  myfelf,  the  fatisfa^on,  of  the  curious  in  na- 
tural hiltory. 
■"     '      -  eient- 
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tient  Volcano  has  been  calcined  by  the 
hot  vapours  above  defcribed.  Pumice  cal- 
cined feems  to  be  the  chief  ingredient,  of 
which  feveral  fpecimens  of  (as  I  fuppofe) 
variegated  unformed  marble  are  compoled, 
and  the  beautiful  variegations  in  them 
may  have  probably  been  occafioned  by 
the  mineral  vapours.  As  thefe  fpecimens 
are  now  fent  to  the  Royal  Society,  you 
will  fee  that  thefe  variegations  are  exadtlv 
of  the  fame  pattern  and  colours  as  are 
met  in  many  marbles  and  flowered  ala- 
ballers  i  and  I  cannot  help  thinking  that 
they  are  marble  or  alaballer  in  its  infant 
ftate.  What  a  proof  we  have  here  of  the 
great  changes  the  earth  we  inhabit  is  fub- 
jeft  to  !  What  is  now  the  Solfaterra,  we 
have  every  reafon  to  fuppofe  to  have  been 
originally  thrown  up  by  a  fubterraneous  ex- 
plofion  from  the  bottom  of  the  fea.  That 
it  was  long  an  exifting  Volcano,  is  plain, 
from  the  ancient  currents  of  lava,  that  are 
ftill  to  be  traced  from  its  crater  to  the  fea, 
from    the   ftrata  of   pumice  and  erupted 

matter. 
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matter,  of  which  its  cone,  in  commoii 
with  thofe  of  other  Vokanos,  is  com- 
pofed,  and  from  the  teitimony  of  many 
ancient  authors.  Its  cone  in  many  parts 
has  been  calcined,  and  is  ftill  calcining, 
by  the  hot  vapours  that  are  continually 
ifTuing  forth  through  its  pores  j  and  its 
nature  is  totally  changed  by  this  chemical 
procefs  of  Nature.  In  the  hollow  way, 
where  I  made  thefe  remarks,  you  fee  the 
different  ftrata  of  erupted  matter,  that 
compofe  the  cone,  in  fome  places  per- 
fedly  calcined,  in  others  not,  according  as 
the  vapours  have  found  means  to  infmuate 
themfelves  more  or  lefs. 

A  hollow  way,  cut  by  the  fains  on  the 
back  of  the  mountain  on  which  part  of 
Naples  is  fituated,  towards  Capo  di  China, 
ihews  -that  the  mountain  is  compofed  of 
ftrata  of  erupted  matter,  among  which 
are  large  maffes  of  bitumen,  in  which  its 
former  ftate  of  fluidity  is  very  vifible. 
Here  it  was  I  difcovered  that  pumice  ftone 
is  produced  from  bitumen,   which  I  be- . 

lieve 
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lleve  has  not  yet  been  remarked.  Some 
fpecimens  fhew  evidently  the  gradual  pro- 
cefs  from  bitumen  to  pumice  :  and  you 
will  obferve  that  the  cryftalline  vitrifica-' 
tions,  which  are  vifible  in  the  bitumen,  fuf- 
fer  no  alteration,  but  remain  in  the  fame 
ftate  in  the  perfedt  pumice  as  in  the  bi- 
tumen. 

In  a  piece  of  ftratum,  calcined  from 
the  outfide  of  the  Solfaterra,  the  form 
and  texture  of  the  pumice  ftones  is  very 
difcernible.  In  feveral  parts  of  the  out- 
fide cone,  this  calcining  operation  is  ftill 
carried  on,  by  the  exhalation  of  conftant 
very  hot  and  damp  vapours,  impregnated 
with  falts,  fulphur,  alum,  &c.  Where 
the  abovementioned  vapours  have  not 
operated,  the  Itrata  of  pumice  and  erupted 
matter,  that  compofe  the  cone  of  the  Sol- 
faterra, are  like  thofe  of  all  the  high  grounds 
in  its  neighbourhood,  which  I  fuppofe 
to  have  been  thrown  up  likewife  by  ex- 
plofion.  I  have  feen  here,  half  of  a  large 
piece  of  lava  perfectly  calcined,  whilft  the 
N  other 
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Other  half  out  of  the  reach  of  the  vapours 
has  been  untouched  j  and  in  fome  pieces 
the  centre  ieems  to  be  already  converted 
into  true  marble. 

The  variegated  fpecimens  then,  above 
defcribed,  are  nothing  more  than  pumice 
and  erupted  matter,  after  having  been  a6t- 
ed  upon  in  this  manner  by  the  hot  vapours ; 
and  if  you  confider  the  procefs-,  as  I  have 
traced  it,  from  bitumen  to  pumice,  and 
from  pumice  to  ir^arble,  you  will  think 
.with  me,  that  it  is  difficult  to  determine  the 
primitive  Hate  of  the  many  wonderful  pro- 
ductions we  fee  in  Nature. 

I  found,  in  the  tufa  of  the  mountain  of 
Paufilipo,  a  fragment  of  lava :  one  fide  I 
polifhed,  to  fiiew  it  to  be  true  lava-,  the 
other  Ihews  the  figns  of  the  tufa,  with  which 
it  is  incorporated.  It  has  evidently  been 
rounded  by  fridtion,  and  mofl  probably  by 
rolling  in  the  fea.  Is  it  not  natural  then  to 
imagine  that  there  muft  have  been  Volcanos 
near  this  fpot,  long  before  the  formation 
of  the  mountain  of  Paufilipo  ?  This  litr 
I  tie 
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tie  ftone  may  perhaps  raife  in  your  mind 
fuch  refledlions  as  it  did  in  mine,  relative 
to  the  great  changes  our  globe  fufFers,  and 
the  probability  of  its  great  antiquity. 
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